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Prepare Now For The Higher Rewards
The Electronics Age Offers You

There is an immecdiate and grow-
ing need for trained technicians
in Industrial-Military Electron-
ics, Radio-TV Servicing and
Zommunications. Better than
wverage jobs with high pay, in-
teresting work, bright futures
await you in the fast growing
industry of the 1960’s. Join thou-
sands of NRI graduates now
senefiting from career oppor-
unities in this Electronic Age.

l”rammg Equlpment Included

VRI “learn by practice” training is
he time-proved way to higher earn-
ngs and advancement. Except for
"CC License course, all NRI courses
nclude—at no extra cost—special
raining equipment to give shop and
aboratory experience in your own
iome. Equipment is yours to keep.
Aakes NRI training come to life in
n easy-to-grasp, interesting manner.

JOB COUNSELORS RECOMMEND
‘oday, a career in any branch of
lectronics offers unlimited opportu-
ity. Job Counselors advise, “For an
nteresting career, get into Electron-
:8.” The National Association of
fanufacturers says: “There is no
aore interesting and challenging oc-
upation in American industry.”

{RI can provide the training—right
n your own home and in your spare
ime. No need to go away to school.
‘here are no special requirements of
revious Electronic experience, or ed-
cation in particular subjects. Mail
ostage-free card now. Read about
‘lectronics opportunities, about NRI
ourses, about NRI trial plag o s
flail postage-free card. * RS
{ational Radio Institute, ;°

AP NHsc
Yashington 16, D. C. %4_

Industrial ELECVTRONICS

The NRI course in Electronics-
Principles, Practices, Mainte-
nance prepares you for a career
as an Electronic Technician in
industry, business, government,
the military. Computers, teleme-
try, automation, missiles, rockets [
all employ the same basic Elec-
tronic principles . . . and that is
what this NRI course stresses
with illustrated lessons, special
training equipment,.

Commercial

You must have an FCC License
if you want to operate or service
transmitting equipment used in
TV and Radio Broadcasting,
aviation, marine, microwave, fac-
simile or mobile communica-
tions. Even a service Technician
needs an FCC License today to
work on C-Band Radio equip-
ment. From Simple Circuits to
Broadcast Operation, this new
NRI course trains you quickly
to take Government exams.

TV-Radio COMMUNICATIONS

In NRI's Communications course
you get actual experience as NRI
trains you for your choice of
Communications fields. Commer-
cial methods and techniques of |
Radio-TV Broadcasting; tele-
type; facsimile; microwave; ra-
dar; mobile and marine radio;
navigation devices; multiplexing 4
are some of the subjects covered. }
You work with special training
equipment.

Radio and TV SERVICING

NRUT’s time-tested course in Serv-
icing not only trains you to fix
radios, TV sets, hi-fi, etc., but
also shows you how to earn spare-
time money starting soon after
enrolling. Fast growth in num-
ber of sets means money-making
opportunities for you in your
own spare-time or full-time busi-
ness, or working for someone
else. Special training equipment
at no extra cost. Mail postcard.




WHERE
YOU TRAIN
IS AS
IMPORTANT AS
YOUR DECISION [ 50 e

TO TRAIN NRI is America’s oldest, largest

home-studv Electronics, Radio-Television
school. NRI teaches only by home-study.
The interests and efforts of our carefully-
selected s-aff are devoted exclusively to
ttis methed of training. For nearly 50

years NRI has maintained the confidence
NRI | and respe:t of students, graduates, and
the Electionics Industry for constantly

p-oviding the best possible home-study
training, at a cost most anyone can afford.
For the complete NRI story, mail the post-
age-free cerd at the left. This could be the
most profizable move you ever made.

For Nearly 50 Years NRI Has Been The Leader
In Training At Home For Electronics, TV-Radio

It takes a growing industry to give quali- NRI's Outstanding Statff
fied men the best opportunity to advance Is Directed By These Men
and prosper. That’s why so many men are  pjrector OF EDUZATION, Wil-
deciding on a career in Electronics. But, liam F. Durn, surervises lesson
even more important is where you get your b 32;;;:221 :;i;’;‘lfftioiq;‘gv‘?c‘;’:
training, and how the school of your choice  1lesson grading. He heads a full
d teaches Electronics . . . how it trains and  stafl of instrictors and advisors.

1. E. Smith, encourages mn to reach their goals and - @  SUPERVISOR OF TRAINING, J. B.
) Feunder—1914.  realize their anibitions. It takes a growing

. Straughn, is particularly con-
q 2.1 . o . | i with NRI home-traini
school—with years of specialized experience behind it—lo cerned Wi e o
do thet for you.

equiprient and its integration into
course subject matter.

This is a fast changing world, and a school offering Elec-  cHigr TECHAICAL EDITOR, James
tronics courses must keep pace. The NRI staff of more than  P. Tate, _Jr.,t}l:eads afsiaﬁ \\.rzl.ose
150 is on the job every minute to see that course material is gg’i'_'ciirg" and mﬁs:ﬁ;’ng of lesocs
up-to-Jate . . . to see that you get all the help and advice you  texs, keeping lesscns up-to-date.
need . . . to assist you in job placement when you’re ready,
even to help you earn your way while you -rain. In short,
whatever branch of Electronics you select, NEI is well quali-
fied to help you grow in your new career , . . in usefulness,
in prestige, in monetary gain.

§ DIRECTOR OF PUBLICATIONS, Oli-
ver Read, was formerly editor and
publisaer of Electronics World
magazine; publisher Popular Elec-
tronics and Hi-Fi Stereo Review
magaz.nes.
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a cinch to build. it works on the time-tested “‘beat frequency” principle

Electronic Construction Projects

“Seeing" Inductive Reactance...............cccceeviiiiiiiiniiniinnnnn, Roy E. Pafenberg 46
The Master Magnet............cocooiiiiiiiii i e Walter B. Ford 48
The 440 FOrk ....ooooooviiiiiiiiiiiiiiee e Fred Ippolito & Pat Brocato 63

Simple TVIE Filers........cocoooiviviiiiiceeeee e Herb S. Brier, W9EGQ 77

Audio and High Fidelity

Hi-Fi Lab Check 43
Fisher KM-60 FM Tuner Strata 6 FM Tuner/Amplifier Ki

CB Rig Doubles as PA System ....................cccceeeiiiii s Robert B. Kuehn, 16Q0744 59

Back-Seat Music MaKers................cocoiiiiiiiiicie e B. van Suiphin 73

Amateur and Citizens Band

FCC Report ..Robert E. Tall 8

First Rig for the “*Plan Ahead’ NOVICE..........cccovvieiieieiiiie et e 58
Equipment Report: Courier 1 Has Many Extras....................ccoooovuiiii i 66
Across the Ham Bands: *‘Six and Two'’ for the Newcomer...... Herb S. Brier, W9EGQ 75
On the Citizens Band..................ooooiiiiiicii e Dick Strippel, 2W1452 81
Short-Wave Listening

Directory of World-Wide Newscasts...............ccoovveeeeeeeneenii. Stewart West, WPE2LH 53
Satellites on the Air...........iiiiiii e 60
Short-Wave Report: Up-To-Date Schedule for VOA Program....Hank Bennett, W2PNA 61
Short-Wave Monitor Certificate Application..............c.oooveiis coiiiiiiii e 62
Electronic Features and New Developments

N BWS SCOPE. ...etiieie ittt et e e e ettt e e e e e e e e e e ettt ereeeneeaaaes 6
Computers Can ThinK...........cccoiveeeiieiiiiiiceeeee e Harold Arnold 67

Solderless Banana Plug ..Hans F. Kutschbach 74
Transistor TOPICS.......ccoiiiiiiiiiiii e e lou Garner 78
Potentiometer Quiz Robert P. Balin 86

The Clinging Vine (a Carl and Jerry Adventure).................. John T. Frye, WOEGY 88
Departments

Coming Next MONth...........i e 12
Letter Tray. ........... 14
Tips and Techniques 24
POPtronics BoOKShelf..............cooiiiiiiiii e e 28
NEW ProdUCES...... oottt
Hi-FI SNOWCASE.......oiiiiiiiiiiie ittt e

Electronics Datebook.....
Copyright @ 1962 by ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved,

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company at 434 South Wabash Avenue,
Chicago 5. Illinois, Subscription Rates: One year United States and possessions. $4.00: Canada and Pan American
U..ion Countries, $4.50; all other foreign countries, $5.00. Second Class postage paid at Chicago. Illinois. and at
additional mailing offices. Authorized as second class malil by the Post Office Department. Ottawa, Canada, and for
payment of postage in cash. September, 1962. Volume 17, Number 3



Here's why Audio Magazine says Scott®Kits are

“Simplest to build...” and have
“Engineering of the highest calibre””

The exclusve Scott fulll cobr irstructior
bodk| shows every part and every wire ir
nra:uifal coloe and in prapet position. Tc
mzke the mstruction beck evesm clearer
each|of tha ful color il ustitatioss showe
ony A few assembly steps. Tae-e are nc
ovedized-smaels to confuse ¢ou.

sienal highk tidelity comdon2nt where wir-
ng it criticat and difficLit. FM f ont ends
ard multipex sections ere &n examplie. |a
Scotf Kits Fese sectiors are ~ised at the
a-:t%ry, arc t-oroughiy tested by Scott

l’rer{ are cerfain areas in evemy profes-

axpearts, assuring you a completed kit
meefing stiigant factosy sirderds.

Eache full color lluszration is accompan ed
ky itz own Part<Chart. . . arothzr Scctt ex-
clusive. "he actual parts d2scrbed i the
ilustaticn are pleced in the ezast se-
cuence in whidh they arz Lsed Yau can't
poss-bly make a misiake

Tun zre align2c w th the uniqie Scott
Ez-A.Lin2 metBod using thee Teter cn the
fureritself. This assures pexrfect al grm=nt
withesut 2xpensiv2 s gnzl gererators. Am-
plitier kts recui-e no labora ory is:ru-
mengs fcr perfact balancing.

i

When you finish your kit yau'll be delighted by its handsome good looks. And when you turn
your Scott Kit system on you'll know for yoursalf why the expert edtorsaf leading high fidehty
magazines like Audio say ... ‘only the most sophisticated enginex#ring thinking cauld design

a kit as simple and foolproof as this .. .'**

fAuch 3f the uninteresting mechanical as-
sembly is completéd when you open your
Scott <it-Pak. 'All the terminal strips and
tube scckets are already permanently
rivetec to the chassis. To'insure accuracy
all wiras are pre-cut and pre-stripped tc
propes length.

The nen Scott Warrartee Performance Plar
guarant2es that your kit wilt work perfectly
when zompleted If you have followed al
recommended procedures and your ki®

Is te work Scoft gaarantees to put yous
kit in working orcer at the factory at mini
mum Scst.

YAudio — February 1961, Pages 54.56

H. H. Scott Inc., Dept. 520-08
111 Powdermill Rd., Maynard, Mass,

Piease rush me without charge your full
color brochure on the compiete line of
Scott FM stereo tuner, stereo amplifier ang
speaker kits. A sample 36 page full-colos
Scott Kit Instruction book will be included
if you enclose 50¢ In coln or stamps.

It any of your friends would like a copy of
the new Scott Kit brochure send us their
names and addresses.

Export: Morhan Exporting Corp.. 458 Broadway, N.Y.C.
Canada Atlas Radio Corp., 50 Wingold Ave., Toronto




Kerchunk!
new sound of safety

Kerchunk is the sound made by the heavy duty magnet
on the back of a Sonotone CB Ceramike as it mounts firmly,
securely to your car's dashboard.

Kerchunk says: “Message to base completed easily, safely.”
Kerchunk means no more groping when you return your
mike to its dashboard mounting bracket—no need to take
your eyes off the road.

Responsible for this boon to those who rely on CB or mobile
communication, from car or truck, is an important Sonotone
development called ‘“Magnet Mount.” A heavy duty magnet
on the back of Sonotone Ceramike mobile communications
Models “CM-30M" and “CM-31M" lets you place the mike
almost anywhere on or around the dashboard. Further,
Magnet Mount eliminates the need to drill holes for dash-
board mounting brackets.

Sonotone Ceramikes have far more to recommend them
than just this amazing mounting device. The quality-en-
gineered mobile communications models, “CM-30M" and
**CM-31M" provide loud and clear reception. Inherently
immune to extremes of temperature and humidity, they will
operate even if immersed in water. Neoprene encased trans-
ducers render them shock and impact-proof.

CERAMIKE ‘‘CM-30M'" — Intelligibility unsurpassed. High
sensitivity from —49 db from 60 to 7000 cps. Lightweight,
shatterproof plastic case. Convenient “Push-to-Talk” but-
ton. Spring-spiraled, 4-conductor shielded cable—list $16.50
With dashboard mounting bracket instead of Magnet
Mount. Model “CM-30"—1list $14.00
CERAMIKE “CM-31M" — Budget-priced com-
munications model in shatterproof plastic
case features excellent intelligibility in 60
to 7000 cps at —49 db sensitivity. 2-con-
ductor coil cable, no switch, list $16.00.
With dashboard mounting bracket instead
of “Magnet Mount.” ““CM-31""—list $13.50

SEE SONOTONE CB CERAMIKES
FEATURING MAGNET MOUNT

Sonotone® Corp. * Electronic Applications Div. « Elmsford, N.Y.
Cartridges « Speakers « Tape Heads « Mikes « Electron Tubes « Batteries  Hearing Alds
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NOW OFFERS NEW MEMBERS

An outstanding selection of N
Stereo Tapes—at Club Plan Savings!

ANTAL DORATI
Landon Symahony Orch
s Canaons & Muskets

“Wonderiand
* of [ )

QOriginal Soundtrack

Loumnia] Recording
9. Complete academy
Award winning score

BEETHOVEN
SYMPHONIES No 4 and §

1 soars and it
swmzs “‘—~Playboy

24. “{deal for slereo.”
—High Fidetity

FRANKIE
LAINE
HELL 2ENT
QR 1EATAER

11. “He is champion of
recordings!"-Newswk,

High Noon
wild Goose
Muie Tram
§ mare

BRUNO WALTER

Calsmbs Symaheny Drchestia
3. **No better need be

10. Also: The Hanging

sought” —Allantic Tree, Rawhide, etc.
LERNER & LOEWE RACHMANINOFF

Piano Concertn Ko 2

Ca me (ﬂf BEl INENTREMONT

RICHARD uumon‘
FOR ONLY

P oo
K.Y PHILHARMONIC
19. “*Gorgecus colors.*
—Hi Fi Review

5. Complete score. A
triumph, ' —~Kilgalien

Koumm Tahamacie Chou

40. Battle Hymn of the
Republic, Dixie, et

AS A NEW MEMBER YOU MAY HAVE

of these ss 95 to $9.95 stereo 4-track tapes

RETAIL VALUE up to $29.85

if you join the Club now and agree to purchase as
few as 5 selections from the more than 150 to he
offered in the coming 12 months

E OUT]| [ soncs of e RARNMONICATS | e
BEETHOVEN » N };IDManuum nHaul nglgu z 5?&“5‘.’;“ ¥ - #:[S*; ': ;;-:'u':{;; é
v e - 2
, KOSTELANETZ LT

Pog Q' My Heart
Dsep Purple
Tenderly
-9 More
[oroma]

29. Aiso: Sabre Dance,

Mam’selle, ete.

aiin Orginel Brosdmay Cont

7. Do-Re-Mi, Laendler,
Marfa, 17 in aft

TEow i)

1Az
POLL

WIRRERS
Hampton Dams
Elingtan

15 ather stars

21, Also: Don Elliott,
Gerey Mulligan, ete.

BOBBY HACKETT
RAY CONNIFF Dream Awhite
Ris orchestra
and chorus

[VIVA Cugat?

XAVIER
CUGAT

Rouquel of Lov:
THE
PERCY FArTH
STRINGS _*
Invitation 4
Bioe moon SR

Eavy 1 Love

and his.

MISTY + STARDUST e,
THAT OLD FERING

(-u

< moat
o)

9 mers (Conmm)

2. I'm Always Chasmg 34, Also: The Boy Next

3. Also: How High the 47.

Isle of Capri, Si-

Rainbows, 12 in 3ll Door, Bewltched, etc. Moon, etc. boney, Say Si Si, etc.
ARRELL PERCUSSION OF RENBACH:
EILEEHIES ORIENTALE Gaife Fatisienne
PUCCINT ARIAS
Sketches waoa DaviD cmml HIGHUGHTS
of Spain CARROLL
ad his . ?
U"ﬁ’"" Andre Kost,

31. A wonderful Gay, {
Love Paris, 12 in aH

4. Moanlight Bay. Ava-
lon, 16 hits in all

13. “Fabulous sound.*
—Washington Post

" Exqu glitters
!hroughoul "-PIayboy

18, *A super soprano.”
~The New Yorker

HERE AT LASY is a convenient method of
acquirlng, systematically and with expert
guidance, a stereo tape library of the music
you enjoy most—at truly remarkable savings!
The selections shown here are typical of the
wide range of entertainment you'll be offered
each month — every one reproduced with all
the flawless clarity and briltiance of modern
pre-recorded stereo tape!

By joining now, you may have your choice
of ANY THREE of the outstanding 4-track
stereo tapes shown here — up to a $29.85
1etail value — ALL THREE for only $5.98.

Y0 RECEIVE YOUR 3 PRE-RECORDED STERED
TAPES FOR ONLY $5.98 — simply fill in and
inail the coupon today. Be sure to indicate
which Club Division best suits your musical
taste: Classical or Popular.

HOW THE CLUB OPERATES: Each month the
Club’s staff of music experts selects out-
standing selections for both Divisions. These
selections are described in the Club Mag-
nzine, which you receive free each month.

You may accept the monthly selection for
rour Division . . . or take any of the wide
vanety of other tapes offered to members of
Iroth Divisions in the Magazine . . , or take
NO tape in any particular month.

Your only membership obligation is to pure

September, 1962

46. Caravan, in a3 Per- 8. “A glitt
sian Market, 9 more

ing per-
"-Bullboard

3
formanze...

chase S tapes from the more than 150 to be
offered in the coming 12 months. Thereafter,
you have no further obligation to buy any
additional tapes . and you may discon-
tinue your membership at any time.
FREE BONUS TAPES GIVEN REGULARLY. If you
wish to continue as a member after purchas-
ing five tapes, you will receive — FREE — a
pre-recorded bonus tape of your choice for
every three additional selections you buy!
The tapes you want are mailed and billed
to you at the list price of $6.95 (Ciassical
$7.95; occasional Orlginal Cast tapes some-
what higher), plus a small mailing and
handling charge.
SEND NO MONEY — just mail the coupon
today to receive 3 tapes for only $5.98.

Racording

Ny
NIGHT TRAIN

BUDDY MORROW.
and his Qghest

48. Rib JoInt, With a 20. .
Song in My Nezn ete.

IMPORTANT NOTE: All tapes offered by
the Club must be played on 4-track stereo
play-back equipment. If your tape record-
er does not play 4-track stereo tapes,
you may be able to convert it simply anrj
economicaily. See your local service
dealer for complete details.

COLUMBIA STEREO TAPE CLUB

Terre Haute, Indiana

Otgan
Favorites

E. Power
Biggs

[hiviana]

. perfert in
High Fidelity

45, Joo Darn Hol, Be-
witched, 43 hits in all

stere

SEND NO MONEY

COLUMBIA STEREO TAPE CLUB, Dept. 403-5
Terre Haute, Indiana

I accept your special offer and have circled

the Iol'l;o“ ing Divlslon of the Clu
[ cLasstcal [J POPULAR

N
|

|

1

1

|

1

I ither Divis

l }ectei&mis from the more thanl_éso to be of-
)

|

1

|

!

|

price plus small mailimg and handling charge.
Thereafter, if I decide to continue my member-
ship, T am to receive a 4-track pre-recorded
bonus tape of my choice FREE for every three
additional selections I accept.

Nam:
(riease PrinG

Address. ..

| Cilfiiiyiid it s e Zone....State.........
LAPO, FPO addressees: write for spesial offer

—— — e ———
®**Columtia,”” @), **Epic,”* (@ Mascas Reg. € Columbla Recurds Distribution Corp.,

25. 13 top stars in 14
classical and pop hils

ORFF. CARMINA BURANA
ACHE STA

THE PHILADE LPHiA O

16. “‘Superb...besl re.
cording.”'—-Wash. Post
REX HARRISON

JULIE ANDREWS
MY FAIR LADY

S. The Rain in Spaln,
Show Me, 16 in alt

LES BROWN
BANDLAND

30. Alsoincludes: April
in Paris, etc.

OPERA OVERTURES
LaTraviata - Tha Barber
of Samde -6 mare
THOMAS

SCHIPPERS

combecis

the

Cowmtnp

Symphony

[corinne]

3s. **Rich, billowing
sound.”—Hi Fi Reviea

e 3 tapes for $5.98

cirete3
Numsers: |
2 15 29 :
3 16 30|
a 18 anl
5 19 34 :
6 20 35 |
7 21 a0
8 22 as |
9 2a as :
10 25 47 |
1 27 as |
13 28 1

__:

1962
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POP‘tronics

ELECTRONIC PIANOS, completely portable and operated on
batteries, may soon become the rage of picnickers, beach-
goers, and just about any type of sun lover. Made by the
Wurlitzer Company, DeKalb, Ill., the new 64-note transis-
torized version of the piano weighs only 81 pounds and is
built into its own suitcase—about the size of a two-suiter.
The instrument’'s musical scale has a bass made richer by
amplification and a slight bell-like overtone in the upper
register. A vibrato control permits other musical tonalities
that range from the Hawaiian guitar to vibraphone effects.
Apartment pianists can keep their neighbors happy by using
earphones while practicing for surfside jam sessions.

PEEKING INSIDE of transistors, diodes, micro-modules or
just about any miniature encapsulated assembly is an im-
portant quality control step in the construction of complex
electronic equipment. Previously, when delicate parts were
X-rayed to detect faults, the processing of the film was a
costly process that ate up hours as well as dollars. Now, a
new “‘Gammacon’’ X-ray TV system introduced by American
Microwave & Television Corp., San Carlos, Calif., displays
the X-ray image instantaneously, magnified up to 30 times,
and thus eliminates the need for film processing. The TV
camera system uses 945-line scan, permitting easy and
accurate inspection of 34” by 14" rectangular areas.

MICROMINIATURE GEIGER COUNTERS, ranging in size from
0.040” (in diameter) x .250” to .125” x 1.000”, are being
used to monitor tumor cell growth during treatment in ex-
perimental studies at the Columbia-Presbyterian Medical
Center in New York City. Probably the smallest beta or
gamma radiation detectors in existence, the counters are
made by the EON Corporation of Brooklyn and are the
newest of the many electronic weapons being used in the
attack on cancer. Since they are small enough to be passed
through the bore of a hypodermic needle, they can be im-
planted directly in blood vessels, body cavities, or solid
tissues without appreciable tissue damage. Hence, research-
ers can study the effects of new radioisotope-labeled com-
pounds on tumor cells in animals.

CHECKING ON CHOW by totaling the costs of meals and
keeping track of food sold are functions of a new inventory
control system designed for cafeterias. The system, devel-
oped by American Machine and Foundry Company, is a
combination cash register and inventory machine which
greatly simplifies accounting procedures for the billion-dol-
lar cafeteria industry. There are 16 variations of the *Amfi-
con-Inventrol’ (the system’s given name), which can be
tailored to compute a city or state sales tax, indicate cash
received, make change, and even make it possible for the
cashier to total a second tray while the first customer is
getting his money ready. The cashier need not remember
prices at all, but simply punch buttons corresponding to
the foods seen on the tray.

POPULAR ELECTRONICS



JOB OPPORTUNITIES!
Mmen B2t

Yours as a trained ..«

A SOLID

Electronics = 2=

TECHNICIAN

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is vne of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech graduates are “"WANTED' MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto Laboratories, your training is designed to get you
recdy to meet the exacting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic points are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT’ YOUR CAREER!
DeVry's faculty not only know how to teach Electronics, but they also znderstand men. They
most likely know the type of problems you face, From this staff you get help, advice and
understanding. It is this “human” side of DeVry's program that has caused many of our
gracuates to say: “DeVry Tech not only trains you for a job, they actually help you blueprint
a piofitable future!”

NO ADVANCED EDUCATION NEEDED!

Why don't you write for FREE FACTS today? Learn how you TOO can be a member of
the great fraternity of DeVry Tech graduates across the continent . . . men who were
properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW!

DeV-y Tech’s effective Employment Service is available to all graduates
without additional cost.

2 FREE BOOKLETS
Send Coupon TODAY!

"Cne of North America’s Foremost Electronics Troining Centers”

=, ﬁﬁ.: o

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, 1ll., Dept. PE-9-S

Please give me your 2 FREE BOOKLETS, “Pocket Guide to Real Earn-
ings’ and “Electronics in Space Trovel;” also include details on how
to prepare for o career in one or more branches of Electronics.

Accredited Member of
National Home Study Council

Nome. __Age.
- PLEASE PRINT
TECHNICAL Street Apt
l N s 'I' I 'I' U 'I' E City. Zone, State.
O Check here if you face military service,
y @ § Canadian residents address: DeVry Tech of Conada, Lid.
CHICAGO TORONTO 2075 970 Lawrence Avenue West, Toronto 19, Ontario
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BUILD YOUR AMATEUR TRANSMITTER

from these easy-to-build kits!

ADVENTURER — 50 watts CW in-
put rugged 807 transmitting tube,
instant bandswitching 80 thru 10
meters. Crystal or VFO control,
wide range pi-network output.

VALIANT — 275 watts input CW

and SSB (P.E.P.) with auxitiary

SSB exciter, 200 watts phone; in-

stant bandswitching 160 thru 10

meters. Crystal or VFO control,

wide range pi-network output,
/ timed sequence keying.

RANGER Il — 75 watts CW, 65
AM. Also serves as RF audio ex-

s citer, Self-contained bandswitching
160 thru 6! VFO or crystal control
Timed sequence keying, wide range
pi-network output,

Adventurer Valiant Ranger |1
Write today — FREE 30-page amateur catalog!

d’ﬁ] E.F. JOHNSON COMPANY

—= 2403 Tenth Ave. S.W. » Waseca, Minn,

Name
Address

City

ST FOR THOSE WHO

KNOW QUALITY

UTICA T & CTL

i

Dual conversion & channel crystal controlled
transceiver with funable receiver, S-meter
and signal strength output indicator; ex-
ternal crystal socket and auxiliary speaker
terminal. Chrome cabinet. ... $199.95

UTICA MC-27 TOWN & COUNTRY
Dual conversion & channel crystal controlled
transceiver In mirror-finish cabinet $179.50

UTICA COMMUNICATIONS CORP.

$055 N. Kedtie Avenve ° Chicago 28, Iii.

KOO

. Report

1232222221222 2h20-2-212-2122212: 2% -
‘—y By ROBERT E. TALL
3

Washington Correspondent

FACED with a rash of applications and

correspondence from Citizens Band radio
licensees and applicants contemplating the
use of CB equipment with 30-watt power
input, the FCC is carefully explaining to
these people that Class D Citizens stations
still are, as they always have been, limited
to 5-watt power input. And the correspond-
ence is being returned to the senders.

The sudden influx of correspondence re-
garding 30-watt CB operations, FCC offi-
cials point out, has apparently resulted
from mention in a national publication that
the Commission is considering permitting
the assignment of two additional channels
—27.235 and 27.275 megacycles—to the
Class D service on a shared basis with other
services. These other services can now use
30-watt equipment, but the FCC “split-
channel’” plan does not include allowing CB
units to use mcre than the present 5-watt
maximum.

In the “form' letter accompanying the
correspondence being returned, the FCC
emphasizes the present 5-watt restriction
for Class D units, and comments that “A
person desiring to obtain greater communi-
cation range than can be obtained by Class
D stations should investigate the possibility
of using Class A Citizens stations (which
are permitted up to 60 watts power, but
operate on frequencies in the 460-470 mc,
band) or stations in one of the other serv-
ices in which he may be eligible . . .”

The FCC letter further points out that:
“In connection with your apparent desire to
operate a station in the ‘Citizens Band’ with
up to 30 watts input power, it should be
noted that only those frequencies listed in
section 19.31(d) of the rules are available
for assignment for use by Class D stations.
The frequencies 27.235, 27.245, 27.265 and
27.275 mc. are not available for use by any
Class D station, but are available for as-
signment to licensed stations in many other
services, such as the local government radio
service, the business radio service, etc. In
those services, stations are limited to 30
watts input power on the above frequencies

Always say you saw it in—POPULAR ELECTRONICS




The Same School That Originated The RTS BUSINESS PLAN

\\\OW a speciaL OOMPACT course
COVERING ALL THREE PHASES OF

- AN E Y RONIES

: BASIC ¢« INTERMEDIATE ¢ ADVANCED
UEERI CourSEse DESIGNED FOR THE BUSY MAN OF TODAY
Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and
» 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to important Electronics principles and practical projects. You'll be
A T amazed how fast you grasp Basic Electronics the RTS way. RTS has
w#u‘%?&ﬂﬁnﬂggﬁgmgz ‘ combined modern THEORY and PRACTICE to make this the finest train-
« SOLDERING IRON ing program of its kind available!

, . SATISFIES NOVICE TECHNICIAN OR HOBBYIST
;\DZVSA#(E:EISJOQI.SIIFT%‘:]EP?I%‘G'SJ:JEESCETS Whether you're mew to Electronics or an old “pro, "' chances are you'll
' find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes - Semiconductors - completeness of the training. It starts with the most basic considerations,
Electronic Symbols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic: will enjoy the practical review of fundamentals and profit from the 25
Timers - Control Systems - X-Rays - advanced subjects covered.
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR
Heating - Ceiger Counters » Pulse The price quoted below buys EVERYTHING — there are no extras to pay
Circuitey - Clippers and Limiters for. RTS has gone “all out” to give you the best training value in America.
Multivibrators - Electronic Counters Why pay hundreds of dollars for training such as we offer when it's avail-
Radar - Magnetic Amplifiers - Analog- able for this LOW PRICE? If you can find a better training bargain .
gomputers - 0C Amplglers . Dlglltal : BUY IT!
ompyters-2.Starageisystuns - Inpu CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS
]3,“:’ Outtpu;DeV|ces + Servomechanisms « Some students will complete this course with “Jet-Like” speed but we
Al LT allow up to two years if your circumstances require it. You study at your
B0 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons
« UNLIMITED CONSULTATION SERVICE professionally written. LET US SEND YOU ONE OF THESE LESSONS
« KIT MANUALS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE FOR YOURSELF.

+ DIPLOMA UPON GRADUATION NO OBLIGATION!

AND MUCH MORE... v *TERMS ALSO AVAILABLE
; AS LITTLE AS
$5% pown  ¥5°0 pER MONTH
SAVE TIME — SEND
$5.00 WITH COUPON
YOUR FIRST LESSONS AND

KIT WILL BE RUSHED TO YOU
THE SAME DAY THEY ARE RECEIVED!

RTS' Mombership in
The Assoclation of
Heme Study Schesis

is your assuvance of
Rellability, Integrity and
Quality of Training.

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS BIVISION,Dept. PE-92

815 E. ROSECRANS AVENUE  LOS AMGELES 39, CALIFORKIA
Rush me full information by return mail. (Pisasc Print)

RTS ELECTRONICS DIVISION
815 E. ROSECRANS AVENUE

10S ANGELES 59, CALIFORNIA SALESMAN Name Age
WILL -Address
Ext. 1922
CALL! City Zone State

| | ENROLL ME NOW [] SEND MORE FACTS
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MARK
Static Sheath*

Eliminates Precipitation Static
Improves Signal-to-Noise Ratio
Affords up to 20 db Operating Gain
Increases Receiver Sensitivity

] Extends Intelligible Coverage
Easiest to Install

INCREASE

COVERAGE

on Citizens Band

MARK IIL SUPER BEACON
FIXED STATION ANTENNA
with exclusive Static Sheath *

Design advantages of the new MARK
II now make it possible to step up the
efficiency of your CB operation, and
maintain clearer communication over
greater distances. 19 feet overall, the
omnidirectional MARK II makes fullest
use of the 20-foot legal length limit.
Requires no radials or skirts. Provides
1 db gain over ground plane antennas.

Employs a full half-wave radiator volt-

| age fed through a special launcher-

i matcher cable section for excellent im-

s | pedance match over the entire 11-meter

X citizens band. Low angle radiation in-
sures utmost efficiency and maximum
contact with mobile units.

Improved mechanical features and extra-
| rugged base support pipe add to iis
rehiability. Simplified clamp mounting
makes installation easy.

particles in the air impinging in a con-
tinuous stream on meltal antenna radi-
ator surfaces. The patented Mark
Static Sheath* is a tough, durable,
dielectric plastic covering that elimi-

¥
{ Precipitation Static is caused by charged
E nates this static interference.

Werite for Catalog HW19-PE

MARK HELIWHIP®

Another Fine Producl Line by B
B & K MANUFACTURING CO.

Division of DYNASCAN CORPORATION

Dept. PE-9, 1801 W. Belle Plaine, Chicago 13, lllinois
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FCC Report

(Continued from page 8)

and may be authorized to utilize antennas
having greater antenna height than is per-
mitted Class D stations.”

New CB Petition. Relative to the same
subject, one of the latest petitions filed with
the FCC (by an Ohio radio equipment man-
ufacturer) asks the Commission for Class
D rule changes to specify that no Class D
units manufactured after a certain date
‘“shall have a final stage capable of deliver-
ing more than 259 above the 5 watts
maximum authorized power regardless of
what changes are made in circuit compo-
nents preceding the final stage.”

The company urged that CB equipment
manufacturers be required to certify that
their units meet the proposed rule, and,
further, ‘“that manufacturers not supplying
such certification, or not complying with the
'25% above 5 watts’ limitation, or engaging
in misleading advertising relative to the
capabilities of the equipment, shall be sub-
ject to fine.”

More on “Forfeitures.”” As expected, Pres-
ident Kennedy signed the Communications
Act changes permitting the FCC to levy
fines of from $100 to $500 on radio licensees,
including CB'ers, for violations of 12 spe-
cific provisions of the agency’s rules. The
Commission has begun putting the new en-
forcement tool into effect.

Also signed by the President was legisla-
tion permitting the agency to stop requiring
that applications be notarized. It may take
a while for all FCC application forms to
catch up with the new procedure, but CB’ers
can now feel free to ignore the notarization
requirement. (An article entitled “New
Form for CB,” intended to serve as a guide
in filling out the revised FCC Form 505,
appeared on p. 55 of our August issue.)

CB Club Asks Help. The Five-Eleven
Radio Club, of Pittsburgh, Pa., is one of a
number of CB clubs which have formally
asked the FCC’s “help” in clearing up the
“‘misuse’” of the Class D radio service in
their areas.

The club listed the “primary’ offenses in
the area as ‘‘(1) lengthy transmissions;
(2) unmodulated carriers; (3) extreme
profanity; and (4) general horseplay on the
air.” The letter to the Commission pointed
out that “different offenders have publicly
stated that they defy the FCC or any other
organization to notify them of violations,”
while “others have stated that they received
citations and bragged that they use them
for wallpaper.”

Campaign for More Frequencies. Advance
planning for an informational program to
give the American public and Congress a

Always say you saw it in—POPULAR ELECTRONICS
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F. C. C. LICENSE — KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Fed-
ersl Government cvidence of your qualifications in electronics.
Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scepe of authority covercd by this license is extremely limited,

The SECOND CLASS radiotelephone license qualifies you to
install, maintain and opcrate certain radiotelephone equipment
but not commercial broadcast station equipment.

The FIRST CLASS radiotelephone license qualifies you to in-
stall, maintain and operate every type of commercial radiotele-
phone equipment including all radio and television stations in the
Ur.ited States, its territorics and possessions. This is the highest
class of radiotelephone license available. Many companies which
employ industrial electronics technicians require this license.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares
voua for a FIRST CLASS F.C.C. license, and it does this by
TEACHING you electronics. Each point is covered simply and in
desail, with emphasis on making the subject casy to understand.
The organization of the subject matter is such that you progress,
step-by-step, to your specific objective—u first class F. C. C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Srantham training is available by correspondence or in resi-
dent classes, Either way, you are trained quickly and well. Write,
or mail the coupon below, to any division of Grantham School of
Electronics. Qur frec booklet will be sent to you immediately.

FOUR SCHOOLS TO SERVE YOU

To better serve our many students throuighout the entise coun-
try. Grantham School of Electronics maintains four Divisions —
located in Hollywood, Culifornia; Kansas City, Mo.; Seattie,
Wash.; and Washington, D.C.

GRANTHAM
SCHOOL OF ELECTRONKCS

HOLLYWO0OD
CALIF.

1505 N. Western Ave,
Hollywood, Calif.

(HO 7.772%)

SEATTLE
YASH.

408 Marion Street
MA 27227
Seattle, Wash. y !

S

3123 Gillham Road
Kansas City, Mo,

KANSAS CITY
MO.

UE1-632¢)

oomtiort

WESHINGTON 821 - 19th Street, NoW.
D.C. Washingtoen, D. C. .
R st w T A =
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This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

) e, o

Upgrade Your Income with a First Class

F.C.C. LICENSE

HERE'S PROOF. .. that Grantham students prepare for
F.C.C. examinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they

got, and how long it took them:

License Weeks
James C. Baitey. 217 Behrends Ave., Junetw, Alaska .. _....... st 12
£dward R. Basber, 907 S. Winnifred, Tacoma, Wash. . —————— (1 20

M. A. Dill, Jr., 20 Cherry St., Gardiner, Ma ne 1st 12
Bernhard G. Fokken, Route 2, Carby, Minn. 1st 12
Kenneth F. Feltz, Broad St., Middletown, Md. sas 1St 12
James C. Greer, Mound City, Kansas = . ... .. ............ 1st 12

Thomas ). Hodf, 216 S, Franklin St., Allentown, Pa. ... .,.... 1st 22
Clyde C. Morse, 7505 Sharroniee Dr., Mentor, Ohio . : Ist 12
Louis . Pavek, 838 Page St., Berkeley 10, Calif. ist 16
Wayne Winsaser, 2009 B St., Bellingham, Wash. ......... Ist 12

Accredited by the National Home Study Council

MAIL COUPON T@ SCHOOL NEAREST YOU

..nau‘é..-....‘_._....-_—«/'w__'/_&.'a..g.'_é..é......ﬁ

|Mail m envelope or pas e on postal card]

]

1

To: GRANTHAM SCHOOL OF ELECTRONICS i
150 N. westen 408 Marion 3t 1 GHham RI. _ B2t-19th, W ]
Hollywaod Seattle Lansas ity ® Washington :
Gentlemer: 1
Please send me your free bookbet telling how I con get ;
my commercial F.C.C. lirense quickly. | understand there '
is no okligation and no selesman will call. )
Name — Age :
Address — S, :
City _ State. 1

| am interested in: [ Home Study, [ Resident Closses 23P :
S o o e el S e s e e e e e
i



[J COMMAND SUPER III—3-ELEMENT
BEAM (vertical or horizontal) heavysducy

[J COMMAND SUPER V—5-ELEMENT BEAM
(super-gain, vertical or horizontal) SALE $18-99
[J COMMAND CONTACT II—stainless spring
+ ;02” whip 4 chrome body mount (xegE $ 6_89
$12
[J COMMAND CORSAIR MOBILE ANTENNA

= $ 8.99

—bumper mt. 4 spring + 102” whip (reg
$15) AL
[0 COMMAND CORSAIR II ANTENNA—
double bumper mt. 4+ spring + whip (rig $ 9-99
17)
I:]COMMA\D CRYSTAL SELECTOR 12-PO-
SITION (mounts either side of set—with $ 5-95
cable) (reg. $10.00) SALE
[J COMMAND COMET ANTENNA (top-loaded
whip + trunk lid mount) (reg. $10) SALE $ 6.99
[1JAMES ENIGHTS CB CRYSTALS
(specify make, model, channel nos.) SALE $ 1 99
[J BASE LOADED INDOOR CB \NTENNAS
(reg. $6) $ 2 49
[J COMMAND CB SILENCER KIT 15- pc
mobile noise suppression Kkit: contams
tun. gen. supp. + feed thrus + spk 5 3. 99
plug and dist. supp.. etc. (reg. $10) ' SALE
1 TOKYO ROSE CRYSTAL STUDIO MIKES $ 4 89
FOR CB SALE
] [ 100 ft.—RGS8u COAX CABLE.............. SALE $2.99

(] 100 ft.—RG 8u COAX CABLE

Check items wanted. Return ad or order with check or
money order. Include postage, excess refunded. 50c service
charge on orders under $5.00. Beams and 102 whips shipped
Railway Express. 50% deposn. on C.O.D.’

I [0 CB DEALERS: Write for Quantity Prlces!
GROVE ELECTRONIC SUPPLY COMPANY
| 4103 W. Belmont Avenue, Chicago 41, Illinols
| O Rush items checked
L

0 Send FREE catalog of giant CB Values
Name

(please print)
Address
City

SALE 57195

CB ANTENNA SALE!!!

|
|
|

|

K“H" ..“LEADERS IN SPECIALIZED

RECEIVING EQUIPMENT”
MOBILE
FIXED

345A A

new hlgh galn
rystal Con-

Complete o -
CONVERTERS $29.95 '{?‘Eﬂcexfe‘,’,’é“:;é

tivi
ICE Rusged construc:
i

E o__ to Insnll De-

ed for stand-
MERCIAL ard transistor car
ZEN'S

radlos.
AND

supply, M
or 150-162 MC.

KUHN CONVERTERS . . . the most advanced line
- . . designed for optimum performance.

348A 344A
Complete Complete
$34.95 $23.95

Tranststorized, directly tun-
ablle Converter. Powered with
Sl Eeontal Beasitivity ona S%a: Juse with standard transistor
blllty Deslgned for car, home | £2f radlos. Operates directly

portable receivers. Two f from 12V DC. Rugged con-
mes available: Aircraft VHF [ struction. Good sensitivity.
115-130 MC or 150-182 nMC. | Rane 2-54 MC.

A new low cost Crystat Con-
trolled Converter designed for

ORDER TODAY or
SEND FOR FREE
CATALOG . . . con-
taining complete
information on a
full line ofz
CONVERTERS AND
RECEIVERS FOR
EVERY APPLICATION

Complete $14.95

A low cost Tunable Con.
verlex for any 10 MC area
26- Alrcraft

160 MC,

20 GLENWOOD
CINCINNATI 17,
QHI0

FCC Report

(Continued from page 10)

true picture of the importance of two-way
radio communications to the country should
be well on the raad by the end of this year.
This program cculd result in CB’ers being
asked to stand up and be counted in what
could be a pretty hectic political dispute
before it is all over.

The thrust of the campaign is to get some
more usable frequency space for the spec-
trum-starved two-way radio services. The
mobile radio interests leading the program
are more than & little disappointed at the
manner in which Congress totally ignored
the vital needs of the two-way field in
legislation earlier this year calling for all-
channel television receivers in the future,
and they can be expected to enlist all pos-
sible allies in proving their case.

The mobile radio campaign appears to be
headed principally toward Congress and the
people, in a move to side-step the broad-
caster-dominated FCC Commissioners. Just
a few of the present 6-mc.-wide TV chan-
nels, of course, could make a lot of narrow-
band mobile radio channels.

COMING NEXT MONTH

s S——

POPULAR *="

ELECTRONICS

Taping off the air is a
“natural’’ for any SWL
or ham—it's one sure
way to squash the skep-
tics and prove that your
""finds’’ are no mere
boasts. This information-
packed story tells you
exactly how to get in
on all the fun.

ON SALE
SEPTEMBER 25

UHF-TV CONVERTER

One transistor and one diode team up
in this home-brew device to allow
you tc tune in all of the 83 new TV
channels. Battery-powered, it can be
hooked up to any TV set.

@® 2 TUBES FOR 2 METERS
Build this sensitive, line-operated su-
perregen receiver, and get set to listen
to the 144-148 mc. ham band.

® NATURE'S ELECTRONICS
Bionics, the infant science of pattern-
ing electronic equipment after living
creatures, has opened a new world to
scientists and may soon offer exciting
new tontributions to the art of elec-
tronic technology.

Always say you saw it in—POPULAR ELECTRONICS



want to
boost

2 successtul plén for . . .
Electronics Training

Get This Handy Pocket

POCKETY
Electronics Data Guide Folder ELECTRONICS
DATA
Free ... corme
Puts all the commonly used conver-
sion factors, formulas, tables. and A packol gurds o

color codes at your fingertips. Yours

« t Saermten. tobton snd caler foder
absolutely free if you mail the cou- *

pon today. No further obligation!

Successful
Electronics {
Training @

find out how . ..

1. You can get job security. Specialized education is the road
to higher salary and important jobs in the growing field of
electronics.

2. You can solve the problems that stump other technicians.
Problems in electronics are becoming more complex. Your
ability to solve problems will help you get ahead in your
field.

3. You can handle new electronic devices. Every day, ad-
vances are being made in electronics. Only through edu-
cation can you find out how to keep up with these devel-
opments and how to use the new devices.

Cleveland Institute
of Electronics

1776 E. 17th St.

Dept. PE-94 Cleveland 14, Ohio

-~
|

|

|

[

|

|

|

|

I [ Radio TV Servicing
|

1

|

|

|

|

|

l

|

—
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Move Ahead
in

Your FCC License
Or Your Money Back!

Completion of the Master Course (both Sections) will
prepare you for a First Class Commercial Radio Tele-
phone License with a Radar Endorsement. Should you
fail to pass the FCC examination for this license after
successfully completing the Master Course, you will re-
ceive a full refund of all tuition payments. This guaran-
tee is valid for the cntire period of your enrollment
agreement.

Investigate Our NEW Training Program
in Computers, Servo Mechanisms
Magnetic Amplifiers, and others

Accredited by the National Home Stody Council

MAIL COUPON TODAY

Cleveland Institute of Electronics

1776 E. 17th St., Dept. PE-94, Cleveland 14, Ohio

Please sead Free Career Infarmation prepored to help me get ahead
in Electronics. | have hed training er experience in Electronics as
indicated below:
{7 Militery {1 Broadcasting

[ Home Experimenting
{T] Telephone Company

[ Other ...

{1 Manufocturing
O Amatevr Radio

In what branch of Electronics
are you interested?

In whot kind of work are you
now engaged?

Nome Age

Address

City Zone .......... State ......ccovenene
PE94

ELECTRONICS




Superior’'s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

+* NOVARS
L NUVISTORS
) » 10 PINS

» 12 PIN
SPECIFICATIONS: COMPACTRONS

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 024 and other gas filled tubes.

Employs new 4” meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panet.

All sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.

Model 520 comes complete with tube charts and instructions; $3 850

housed in handsome, portable, Saddie-Stitchéd Texon case. Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO C. O. D

Try It for 15 days before you
buy. If completely sauUsfied
then send $5.00 and pay
balance st rate of $5.00 per
month until total price of
$38.50 (plus postage) 1s pald
— No Interest or Pinance
Charges Added! If not com-
pletely sstisfied. return to
us. fo explanation necesssry.

ELECTRONIC, INC.
DEPT D-940, 3849 Te’nlh Ave. New York 34, N.Y.

Please rush Model 820. 1f sattsfactory, 1 will pay
on terms specified. Otherwise I will return tester.

Address,

City. Zone. Stat

Al prices net, P.O.B., N.Y.C.

M
]
1
1
1
]
| Name
]
i
Il
'
1

NEVER FAIL—

ZONE YOUR MAIL

The Post Office has divided 106
cities into postal delivery zones
to speed mail delivery. Be sure
to include zone number when
writing to these cities; be sure
to include your zone number in
your return address—after the

city, before the state.

izent

“TETTER

.on, we changed L2 vo 7 or & turns of #22

'© on & 1/1."' uRA J Construstic

Address correspondence for this department to:
Letters Editor, POPULAR ELECTRONICS
One Park Avenue, New York 16, N. Y.

Commerial Fish Finder

B We read with interest the underwater ther-
mometer article (“The Fish Finder”) in your
July 1962 issue. You'll
probably be interested
to know that our
company maufactures
a combination under-
water thermometer
and depth measuring
instrument (photo en-
closed). Called the
“Thermo-Fishom-
eter,” it sells for
$29.95. It has been
on the market for
over a year, and has
been enthusiastically
received by fishermen in the United States and
many other countries.

Burt PHILLEY
Bright Radio Laboratories, Inc.
222 East 2nd St., Mineola, N.Y.

"Drainpipe 8"

B I noticed an error in “Clean Sound from the

Drainpipe 87 (June 1962 issue). The 38” dimen-

sion on the drawing of the speaker system (p. 62)
should actually be 447,

S. BERGLUND, W7TNG

Portland 1, Oregon

Right you are, sir; sorry for the misprint.

American FM Rebuttal

M We at Station KPFA would like to offer a few
words of comment on Robert Angus’ article
“What’s Wrong with American FM?” which ap-
peared in your June 1962 issue. While we don't
challenge the author's general premise that FM is
a “classical juke box,” we do suggest that he
might have cited some important exceptions to
the rule. Among them are the Pacifica Foundation
stations in Berkeley, Calif. (KPFA), Los Angeles,
Calif. (KPFK), and New York City (WBAI).
These three non-commercial stations are sustained
by listener subscriptions of $12.00 (or more) per
year. At present, there are some 30,000 sub-
scribers (8,000 of them to KPFA) and inde-
pendent surveys estimate our complete audience
at 200,000.

The activities of KPFA are typical of those of
the two other stations in this “network.” Here at
Berkeley, we strive to make up for the woeful de-
ficiency in live FM programming—and recently
undertook to offer 12 hours of it in one day. An-

(Continued on page 20)
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NOW! Enjoy Quality Stereo Hi-Fi at Lowest Cost!

. i $ 95
WITH THIS DO-IT-YOURSELF kﬂlght 'klt cg,?m

COMPLETE HOME MUSIC SYSTEM

Knight-Kit
Stereo Amplifier

1= |
507 Admiral } 4

SAVE UP TO (/) 4-Speed Changer O ;?\&

- L

Get the most for your money Qe
this easy do-it-yourself way

unbelievably $6995

low cost, only SEND NO MONEY
If you're looking for quality and value in Stereo hi-fi,
here’s the great music system buy for you! Simply
assemble the amplifier yourself—it's easy, it’s enjoyable
—and you SAVE! System easily plugs together; com-

plete with all cables, including 15" speaker cables; with
record care booklet. Yours for a lifetime of pleasure!

HERE'S THE AMAZING VALUE YOU GET:

Genuine Knight-Kit KA-25 20-Watt Stereo Amplifier—
Full array of controls for complete, simple adjustment of
sound; dual-concentric, clutch-type level control regulates
volume of either channel or both together; ganged bass
and treble controls; unique selector switch provides choice
of inputs as well as selection of stereo, stereo reverse, or
monophonic; + 1 db, 30-15,000 cps response at full rated
output. Handsomely styled metal case. Easy to assembie
with step-by-step instructions.
Famous Admiral 4-Speed Stereo Changer—Complete with
ceramic turnover stereo catridge and dual sapphire need-
les—plays both Stereo and monophonic LP's, 78's, 45's
and 1625 rpm records. Autematic shutoff; handles ten 12" Knight Full-Range
records; intermixes 10” and 12" records. Py
2 Knight KN-809 Full-Range Hi-Fi 8" Speakers—Offer peakers
;%alhsttic fEuII~ratnge retproductlon—reallly astonishing stereo
idelity. Easy to custorn mount in wall or in your own en-
clof?ures. with 10-0z. cebramic mafgnet, rigid die-cast frame, A ONCE-IN-A-LIFETIME
soft-suspension hyperbolic woofer cone.

Y QUALITY Hi-FI BUY!

COMPLETE KNIGHT-KIT STEREO MUSIC SYSTEM ORDER
The savings can't be duplicated—the quality can’t TODAY
be matched for anywhere near the price. Order .

today-—no money down (just check coupon). An
unbeatable value at only . . . 36995 ' ALLIED RADIO I
I 100 N. Western Ave., Chicago 8C, Ill. l

Ship me Knight-Kit Music System No. 21 HF 638BH ]

' 7] Ship on Atlied’s Credit Fund Plan—no money down l

Now! More Buying Power with l 08 .-.. . et enclosed {check) (money order) l

Your Allied Credit Fund Plan | |

l Name I

SATISFACTION GUARANTEED [ G |
OR YOUR MONEY BACK I Address i
order from l l

A L L I I city Zone____State i
ED RADIO e s o e o o
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RCA Training

Can Be The Smartest Investment
You Ever Made!

If you’re considering a future in
electronics, investigate the courses
offered by RCA Institutes Home
Study School. In the rapidly
expanding world of electronics,
good basic training in Electronic
Theory and Practice is most im-
portant. And you can be sure of

the very finest when you enroll at
RCA Institutes.

Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de-

16

voted exclusively to electronics.
The very name “RCA” means de-
pendability, integrity and scien-
lific advance.

The courses offered by RCA In-
stitutes are many and varied. A
complete program of integrated
courses for beginners and ad-
vanced students is available.
They include: Electronic Funda-
mentals, Transistors, Television
Servicing, Color Television, Elec-
tronics for Automation. Each one

is especially tailored to your
needs, designed to prepare you
for a profitable future in the ever-
expanding world of electronics.
And once you become an RCA
Institutes graduate, you are as-
sured of top recognition by lead-
ing companies everywhere.

Investigate the superb facilities
for technical Instruction at the
RCA Institutes today. It can be
the smartest move you ever made.

Always say you saw it in—POPULAR ELECTRONICS
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HOME STUDY COURSES

in Electronic Fundamentals - TV Servicing - Color TV
Communications Electronics -+ Automation Electronics
Cmnputcr Progranuning - Transistors - Electronic Draf ting

Voluntary Tuition Plan. All RCA
Institutes Home Study courses are
available under the Voluntary Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time.RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by
technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course. )

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—
You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, communications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. If you
did not complete high school, RCA
will prepare you for such training with

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES
RESIDENT SCHOOL

courses specially designed to provide
the basic math and physics required
for a career in electronics,

Free Placement Service. RCA In-
stitutes graduates are now employed
in important jobs at military installa-
tions with important companies such
as 1BM, Beil Telephone Labs, General
Electric, REA, and in radio and TV
stations all over the country. Many
other graduates have opened their own
businesses. A recent New York Resi-
dent School class had 93% of the grad-
uates who used the FREE Placement
Service accepted by important elec-
tronics companies . ..and had their
jobs waiting for them on the day they
graduated !

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for a career in electronics
while continuing your normal full-
time or part-time employment. Regu-
lar classes start four times each year.

3 NEW LOCATIONS

In additien to RCA Institutes Inc.
courses. Radio Corporation of America
ofters a limited seleetion of basie Resi-
dent Schoal Courses in Electronics at
three new locations .. . Chicago. Phila-
delphia, and Cherry Hill, N. J.. (near
Camden). For complete information.
write the city of your preference next to
your name on the attached postcard.

RCA INSTITUTES, INC. pept. PE-9, A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST, NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF.
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urest SAMS BOOKS oz

EVERYONE IN ELECTRONICS

RS
B

§=USE THIS HANDY ORDER FORM =4

] [ Servicing Electronic Organs. Describes typical circuits
for each section of the organ. Includes special
chapters on tuning, adjustment and accessories. Full
troubleshooting details. Order ORG-1, only . . .$4.95

[ Having Fun with Transistors. Thirteen fun-filled, useful
construction projects using simple transistor cir-
cuits, Easy to build—wonderful variety of practical
projects and games. Order THF-1, only. ...... $2.50

[J Air Conditioning Installation & Maintenance. Describes
theory and operation of all types of air conditioners;
central, room, auto—tells how to install, repair and
maintain. Order ACM-1,only............... $2.95

Sams PHOTOFACT Guide to TV Troubles. Causes of
more than 909, of TV troubles can be isolated in
minutes by following the procedures described in
this book; shows symptoms, analysis checks and
where to look for troubles. Order PFG-1, only . .$2.50

[ Transistor Substitution Handbook. Shows over 13,600
direct substitutions; includes basing diagrams, polar-
ity indications and manufacturers for over 4000
transistor types. Order $SH-3, only. ... ... ... $1.50

CGomputer Basics: Solid-State Computer Circuits. Followup
to the famous Sams “Computer Basics” 5-volume
work. Describes latest use of semiconductors in
today's computers. Order C$5-6, only. .. .. ... $4.95
All 6 "Computer Basics” Volumes.......... $27.00

Amateur Radio Antenna Handbook. Tells how to select
the best antenna system for optimum performance.
Details theory, antenna design, construction and

O

O

00

application. Order AMA-1, only............. $2.95
[0 How to Read Schematic Diagrams. RSD-1.,.......... $1.50
QO Basic Electronics Series: Transistor Circuits. BET-1,.. 2.95
0 1962 Test Equipment Annual, TEA-2.................... 1.50
O Modern Dictionary of Electronles. DIC- . .. 6.95
0O ABC's of Radiotelephony. ABT-1. ., .. 1.95
O ABC's of Electronic Organs. ECO-1 ., 1.95
0O ABC's of Synchros & Servos. ASE-1 1.95
O Radio Receiver Servicing. RS2, ,..... 2.95

ol . FREE | Ask for the Sams Booklist, describing
2 * over 200 important books.

| Index to Photofact, world's finest cir-
FREE « cuitdata on 53,000 TV & radio models.

HOWARD W. SAMS & €0., INC.

Order from any Electronic Parts Distributor, or

mail to Howard W. Sams & Co., Inc., Dept. J-92
4300 W. 62nd St., Indianapolis 6, Ind.
Send books checked above, $ enclosed.

O Send FREE Booklist. [J Send Photofact Index

Name

Address,
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Letter Tray

(Continued from page 14)

other example: in 1060, and again this vear, we
sponsored the Pacifica Radio Awards in Musical
Composition for contemporary composers; the
winning compositions are guaranteed a concert
performance, and recordings of the performance
are distributed to foreign, non-commercial broad-
casting systems. These are but two of the reasons
why we offer a resounding plea of “‘not guilty”
to Mr. Angus’ indictment.
LESLIE STRICKLAND
Promotion Director, KPFA

We regret that Mr. Angus neglected to report such
notable exceptions to the rule, Mr. Stricklund.
Though we still feel—as I'm sure you'll agree—
that much remuins to be done to bring American
FM programming up to the European level.

Fire Fighters Need Converter

B We're writing on behalf of ten volunteer fire-
men who would like to have converters, covering
150-162 mc., for their auto radios. These units

must be adaptable to cars with either 6- or 12-
volt batteries. Commercially built models are too

expensive, so we offered to construct the converters

in our shop—i/ we could find an appropriate

schematic diagram and parts list. Can any of your
readers help?

Stowe’s Ravio & TV

390 Vernon Ave.

Lebanon, Mo.

Checking Speakers

B T take exception to the suggestion that a solder
zun be used for checking speaker continuity (see
“Tips and Techniques,” June, 1962). A solder zun
makes an effective demagnetizer, and moving the
tip near enough to the speaker to touch its voice-
cotl terminals would probably result in a weakened
magnet. A safer test might be to bring the gun tip
near the output transformer and listen for speaker
hum. I make it a practice never to place an e¢ner-
gized solder gun closer than four inches to a
speaker magnet,

Lours J. PHiLIPP

Paulsboro, N. J.

Your objections are certainly theoretically correct,
Mr. Philipp. We doubt, however, that the field
around a solder gun ix strong enough to weaken a
speaker magiet in the short time required to carry
out the test. The output transformer check might
be « good one to try initiallv—but if you didn’t
hear any hum, vou couldn’t be certuin whether or
not the output transformer or the speaker was
defective.,

(Continued on page 22)
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Are you entrigued by 2lest-oric brairs .. “how they‘

think, reme nber, react? Now, with MIN VAC 601
computer-simulator you can 2 plore the fascinating
world of thinking machines in your own home.

MINIVAC is not a-toy. It is a edientific training
device created by Dr. Claude Shannon of M.L.T. to
teach the basic concept of the modern digital com-
puter. It opens the way to exciting experimentation
with circuitry that makes decisions and solves prob-
lems. MINIVAC can simulate missile centrol sys-
tems, data processing, play games, gerform all basic
operations of the modern computer. And, no knowl-
edge of electronics or advanced mathematics is
required.

MINIVAC 601 comes completely assembled, ready
to operate, with comprehensive instruction manuals.
Money-back guarantee if not completely satisfied.
Price: f.0.b. Watertown, Mass., $95.00

e KA . MEARLELS A

curious
about

computers?

FREE literature
. available on request

===

SCIENTIFIC DEVELOPMENT CORPORATION
372 Main Street, Watertown, Mass.

(] Please send MINIVAC 601. Check for $95 enclosed.
[J Please send descriptive literature for my further evaluation,.

I understand that if I am nol completely satisfied, I can relurn
MINIVAC in ten days and my money will be refunded in full,

¢ - » - -




Your Copies of

POPULAR
ELECTRONICS

ARE
VALUABLE

|

POPULAR
ELECTRONICS

o bbbt i o

KEEP THEM NEAT ... CLEAN . ..
READY FOR INSTANT REFERENCE!

Now you can keep a year’s copies of
PorPULAR ELECTRONICS in a rich-
looking leatherectte file that makes
it easy to locate any issue for ready
reference. Specially designed for
POPULAR ELECTRONICS, this handy
file—with its distinctive, washable
Kivar cover and 16-carat gold leaf
lettering—not only looks good bhut
keeps every issue neat, clean and
orderly. So don’t risk tearing and
soiling your copies of POPULAR
ELECTRONICS — always a ready
source of valuable information. Oy-
der several of these POPULAR ELEC-
TRONICS volume files today. They
are $2.50 each, postpaid—3 for
$7.00, or 6 for $13.00. Satisfaction
guaranteed or your money back. Or-
der direct from:

JESSE JONES BOX CORP. est. pe

(Established 1843)
Box 5120 Philadelphia 41, Pa.
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(Continued from page 20)

Collector's Item

B T just received your July issue, and this time
you've really outdone yourselves (or maybe your
printer has). Look at the “Electronic Coupling
Quiz” on page 80. Notice anything odd? You

. Oy

-
-

- - - —- -

should. The schematics are printed upside down!

Seriously, though, 1 truly enjoy your magazine

and I think it is tops in its field. Keep up the
good work.

PHiLLip MILkS

Lancaster, N.Y.

Yow're one of our luckier reuders, Phil! Our high-
speed presses ran off onlv u few thousand copies
of this collector’s item before we cuught the error.
We don't even have a copy here in the ofiice.

Youngest P.E. Fan

B I enjoy your mag-
azine very much—it's
quite readable and
easy to understand. As
proof of the latter
part of that state-
ment, I'm enclosing a
photo of Chris, my
2-year-old son, who is
an avid P.E. reader.
Keep up the good
work and we'll keep
reading,

N. F. Lavicue, Jr.

Airman Third Class

Tyndall AFB, Fla.

Thanks for the bouquets, Airman Lavigue. We're
sure Lhat Chris’s absorption in P.E, reflects his
superior intelligence rather than the level of our
articles.

CB Directory Change

On page 79 of the August 1962 issue, CB
Directory section, a price of $249.00 was
given for Tram Electronics’ Model TR-27B
transceiver. This price pertains to the com-
pany’s Model TR-27. The price of the TR-27B,
with Turner microphone, is $265.00, Also, the
conversion frequency of the TR-27B, listed as
3.0 mec., is actually 4.5 mc.

Always say you saw it in—~POPULAR ELECTRONICS



LOWIER WL OF FUN

Talk Long Distance
for Only 10¢ per Hour

You can record a 24 minute conversation (at 3% i.p.s.)
on a 225-foot reel of Tarzian Tape and mail it anywhere in
the U.S. for 4¢ postage. No one worries about the telephone
bill...and the same reel can be used again and again with
no decrease in sound reproduction quality. That's a lot of
friendly communication— the easy Tarzian Tape way.
And you get a handy mailing carton as well!

WITH VERSATILE TARZIAN TAPE

Turn Free Sound Waves
into a Complete Music Library

Have you an AM or FM radio, or a TV set? If so, you can
tape music and variety programs being broadcast every day—
or, for that matter, borrow your friend's records and put
them on tape. You'll pay for your tape recorder with the money
you save an records—one inexpensive 1200 foot reel of

high fidelity Tarzian Tape holds a full hour of music
recorded at 7% i.p.s.

Make a Priceless Family
Heirloom-The Easy Tarzian Way

Next time the family gets together for a special occasion...
and everytime a high point comes along in the lives of the
children and grandchildren...be sure to record the
events on long-lasting Mylar*-base Tarzian Tape. The tape
will lastindefinitely—and so will your pleasure~with a
priceless heritage of voices and events unique to your family.
Such moments can seldom be repeated, but thanks to
Tarzian Tape they can always be remembered.

*DuPont trademark for polyester film

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systems « Broadcast
i¢ Recording Tape » Semi

Equipment e Air Trimmers « FM Radios « M

Buy, Borrow or Beg

Buy, borrow, or beg a reel of Tarzian Tape
—either Mylar or acetate base, on a 3, 5, or
7-inch reel, and compare its sound reproduc-
tion to that of any other tape on the market.
Your own ears will tell you why Tarzian is
the best buy for moderr tape recording.
While you’re at it, send for our free 32-page
booklet, “The Care and Feeding of Tape
Recorders”.

Devices

September, 1962

MAGNETIC TAPE DIVISION s BLOOMINGTON, INDIANA
Eaxporl: Ad Auriema, Inc., N.Y. o In Canada, Cross Canada Elecironics, Waterloo, Ont.
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Build the finest professional
color TV Set ever designed

“DeLuxe” Color Chassis with controls
mounted on rack in vertical position;

also shown in Custom Wall Instaltation

with horizontal controls separated
from the chassis itself.

This Color Kit is designed
around the most expensive,
thoroughly engineered and
newest RCA TV Color Re-
ceiver. Transvision has
added improvements, fea-
tures, and heavy-duty parts
to this RCA licensed re-
ceiver in order to accommo-
date those who seek better
quality than is commer-
cially available.

WITH or WITHOUT REMOTE CONTROL

All critical circuitry is wired,
aligned, pre-tested by RCA.

Anyone Can Assemble—No
Special Knowledge Required.
Buy Assembly Manual and See
Easy, Complete Instructions.

Buy on Installment Plan. PAY
AS YOU WIRE: $50 gets you
started on this fascinating
TV Color Kit project.

Exclusive Features: All controls are mounted separately

from chassis for flexibility in custom installation...,Only
the finest quality oversized, extra heavy-duty parts are
used for long, trouble-free use, and they are FULLY
GUARANTEED for ONE FULL YEAR.

The 21" Color Tube is
RCA’s newest and best
tube. The safety glass is
bonded to the tube face to
reduce reflections and elim-
inate dust accumulation...
NEVER OBSOLETE—
Your Transvision TV Color
Kit is always up-to-date be-
cause circuit improvements
in Kit form are passed on
to the Kit builder.

LEARN AS YOU BUILD: Learn
Color TV Theory, Practice,
and Servicing. Complete
course of study available
for use in conjunction with
the Kit—no technical back-
ground required.

CHOICE OF MODELS:

o With Hi-Fidelity Sound System,
complete With Color Tube __ $439.
o With Special Circuit (no audio)
for connecting into Hi-Fi System,
complete With Color Tube —_ $419.
o Remote control, add $60.00.

Also available as WIRED CHASSIS.
Full line of Beautiful Cabinets.

INSTRUCTION MANUAL:
Send $5 for complete As-
sembly Manual, so that
you can see how easy it is
to build and service the
Transvision TV Color Kit.
Cost of manual refundable
upon purchase of Kit.

TRANSVISION Electronics, Inc., Grey Oaks Ave., Yonkers, N.Y.

Name

O Send FREE Catalog on Color TV Kits... [ | enclose $5 for
Assembly Manual, refundable on purchase of TV Color Kit.

O | enclose $50 for Starting Package on pay-as-you-wire plan,
(Complete Kits range from $419 to $499). Dept. PEC-9

Address

City

Zone

State,

Visit us at the New York Hi Fideli; show. Oct. 3-7 1962
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Tips
€ and

Techniques

SEEING THROUGH
PRINTED-CIRCUIT BOARDS

Many printed-circuit boards have the leads
on one side and the components on the
other, making it difficult for a serviceman
to trace the
circuit—unless
he has a way
of looking at
both sides of
the board at
once. Luckily,
this is easy to
arrange. Just
prop up the board on end and place a strong
light behind the component side. The shad-
ows of the components can then be plainly
seen while tests are being carried out on the
leads. Don’t get the lamp too close to the
board, though, or you may overheat some of
the components. —Art Trauffer

PLASTIC FUNNEL
IS SHOCK PROTECTOR

When using test prods around activated
transmitters or high-voltage power supplies,
you can em-
ploy a 2-ounce
plastic funnel
as a shield to
protect your

hand (see
photo). The
‘‘spout’’ of

such a funnel
is just the
right size to slip over a standard test prod
and can be cemented permanently in place
if desired. Though this arrangement may
seem unwieldy, it will save you from un-
pleasant (and possibly fatal) shocks and
burns. —Jerome Cunningham

ADAPTER FOR
ABOVE-CHASSIS MEASUREMENTS

When you have to measure tube voltages
during servicing, it’s sometimes inconven-

(Continued on page 26)
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Mo More

Introducing the Monocall, a selective call device for use with Citizens Band and Com-
munication systems. No more gobble-de-gook. No need for continuous monitoring.
Your set and those in your system are “silent” until you call them or they call you.
Easy, single switch operation. Execlusive multiple tone burst and unique circuitry
prevent false triggering. Available in 72 codes and can be field modified by changing
just two wires to give any one of six code combinations.

Single switch, easy operation. Three posi-
tions: Selective Receive, Normal, and Call.

Multiple tone burst. Most selective call de-
vices use a single tone burst. With a single tone
system the decoder is subject to false triggering
because of squeals and voices. Monocall’s multiple
tone burst and computer circuitry all but elim-
inate this undesirable property.

Inexpensive. Monocall Encoder - Decoder,
$59.95. Monocall Encoder, $29.95.

Metrotek Deluxe
Citizen Band Transceiver $149.95
Eight crystal control channels on both transmitter and receiver.
Fully tunable double conversion receiver provides reception on
all CB channels, Complete with S-meter, dual power supply for
either 12 volt d.c. or 110 volt a.c. operation. Includes “plug-in"
for Monocall.

September, 1962

The advance design of the Monocall provides
a reliability superior to devices using conven-
ttonal tube or transistor circuitry.

Easy to install. Only minutes required to at-
tach Monocall to your existing Citizen Band or
Communication unit. Also, a number of Citizen
Band sets are already wired for immediate Mon-
ocall “plug-in” use. They include the Starcaster
Citizens Band Units Mark I, Mark II, and Mark
11I; the Realistic TRC-8 Citizen Band Unit; and
Metrotek Citizen Band Transceivers.

METROTEK ELECTRONICS, INC.
( I

P. 0. Box 9591 « Raleigh, North Carolina
Please send me complete details, including
‘ name of nearest supplier, for the:

[J Monocall Selective Call Device
[] Metrotek C.B. 2-Way Radio

Name
Address
City

Zone —_State____
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L]\

MOVING?

OF®

If you've recently changed your address,
or plan to in the near future, be sure to
notify us at once. We'll make the neces-
sary changes on your mailing plate, and
see to it that your subscription continues
without interruption. Right now—print the
information requested in the spaces below
and mail it to POPULAR ELECTRONICS,

434 So. Wabash Ave., Chicago 5, lllinois.

Please PRINT!

®Account No,

Old Address

.{.-:J'It.g; : ~ State R

New Address

City Zone State

Mail copies to new address starting with
..issue.

*(Your Account Number appears dlrectly
above your name on the mailing label.)

SAVE
MONEY!

RUSH US YOUR LIST
OF HI-FI COMPONENTS
FOR A VERY SPECIAL
GROUP QUOTATION

WRITE FOR FREE AUDIO
DISCOUNT CATALOG A-15

New low prices on tape re-
corders, amplifiers, tuners,
loudspeakers, cartridges, etc.

ELECTRONICS COMPANY
120 LIBERTY STREET
NEW YORK 6, N. Y.

KEY
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Tips
(Continued from page 24)

ient to do it under the chassis. But you can
make an adapter (for octal tubes) that will
allow you to do
your measuring
from above. Break
off the base of an
old octal tube,
clean it out, and
clear the pins of
solder. Connections
are then made
from these pins to
the corresponding
lugs of a matching
socket. Pull the wires tightly through the
lugs, drawing the socket firmly against the
base. To use the adapter, remove the tube
in question from its socket, plug it into the
adapter, and plug the adapter into the tube
socket. Then turn on the equipment under
repair and make your measurements at the
lugs of the adapter socket.

—Stanley E. Bammel

Y \\

REFLECTOR LAMP
FACILITATES SERVICING

A small reflector lamp mounted on a spring
clip (available at many hardware or photo-
graphic sup-
ply stores)
makes a han-
dy addition to
any service-
man's kit of
tools. It can
easily be
clipped to the
back of a ra- o
dio or TV set under repair and will provide
much better illumination than the usual
flashlight. —H. Leeper

SCRUB BRUSH
IS SOLDERING AID

Next time you're looking for a way to hold
wires to be soldered or tinned, use a
- scrub brush—
the stiff bris-
tles will firmly
support a wire
in whatever
position you
want it. This
technique is
particularly
useful when
soldering lugs
to wire ends. And a scrub brush also makes
a good support for a small chassis which
must be uprighted for servicing.
—John A. Comstock
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NOW...A NORELCO

CONTINENTAL ‘100’ (EL 3585) shown on top:
transistorized 7 Ib., bafitery portable . records 2
hours on 4” reel, from any source « plays back thru
self-contained speaker as well as radio, TV or record
player » response: 100-6000 cps « tapes interchange-
able with other 2-track 1% ips machines « constant-
speed operation « compleie with dynamic microphone.

CONTINENTAL ‘200"’ (EL 3541) shown bottom
right: 4-track stereo head output direct to external
stereo preamp for portable high fidelity tape-deck
applications « completely self-contained for 4-track
mono record and playdack « mixing facilities o light-
weight, compact « dynamic microphone.

CONTINENTAL ‘300" (EL 3542) second from top:
4-track stereo playback (tape head

output) « selfcontained 4-track mono
record-playback « 3 speeds - mixing ®
facilities « dynamic microphone « self- Ofe co

NORTH AMERICAN PHILIPS COMPANY, INC., High Fidelity Products Division, 230 Duffy Ave., Hicksville, L.1., N. Y.

CONTINENTAL
TAPE
RECORDER
FOR
EVERY PURSE

AND PURPOSE

contained phonp/P.A. amplifier/speaker system -«
ideal for schuools, churches, recreation centers, etc.

CONTINENTAL ‘400" (EL 3536) bottom left:
Four-track stereo and mono recording and playback «
3 speeds . completely self-contained, including dual
recording and playback preamplifiers, dual power
amplifiers, two loudspeakers (second in lid) and dual
element stereo dynamic microphone « can also be
used as a quality hi-fi reproducing system, stereo
or mono, with tuner or record player « frequency re-
sponse: 50 ta 18,000 cps at 7Y% ips « wow and flut-
ter less than .15% at 7Y% ips  signals-to-noise ratio:
—48 db or better + cross-talk: —55 db

Compare the special features...Look at the low prices

Listen to the matchless quality . ..
Choose the 'Continental’ most suitable
for your requirements ... For literature
and free demcnstration, write: Dept. E-9.

IN CANADA AND THRCUGHOUT THE FREE WORLO, NORELCO CONTINENTAL IS KNOWN AS ‘THME PHILIPS®,

September, 1962
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Send
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Every Month

[ 3 years for $10

Check one: [J
O

2 years for $7
1 year for $4

in the U. S., and possessions.

[3J Payment Enclosed

3 Bill Me

Foreign rates: Canada and Pan Ameri-
can Union countries, add .50 per
year; all other foreign countries, add

$1 per year.
J New

[ Renewal

Mail to:

POPULAR ELECTRONICS

Dept. PE-962H, 434 S. Wabash Ave.
CHICAGO 5, ILL.
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MOST-OFTEN-NEEDED 1962 RADIO DIA-
GRAMS AND SERVICING INFORMATION

compiled by M. N. Beitman

Volume 22 in the popular series of Supreme
radio service manuals, this book contains

material on 1962
™ ) ' models of all ma-
jor manufacturers.
Most- Ofterr - Noodind All types of ra-
1962 dios, including AM
o and F'M sets, radio-

5 s
I\ l\ l)l( ) phonograph com-
DIAGRAMS binations, stereo
and Sorscimg ufoeratia receivers, transis-

tor portables, and
auto models, are
covered. The style
of the preceding
volumes in the se-
ries is followed, but
improved arrangement and reference sys-
tems conserve space, permitting the inclu-
sion of a greater amount of servicing data.
As usual, circuit diagrams, alignment tech-
niques, printed-board views, voltage values,
and other valuable data are given.

Published by Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. 160 pages.
Soft cover. $2.50.

2

b ]

e w

USING THE SLIDE RULE IN
ELECTRONIC TECHNOLOGY

by Charles Alvarez

The slide rule provides a means for rapid
solving and double-checking of mathemati-
cal problems. This book is intended for the
student or technician who wants to develop
speed and accuracy in using the slide rule
by mastering the most efficient methods of
doing so. Three basic types of slide rules
are discussed here: the gyeneral purpose, or
Manheim slide rule; the duplex slide rule;
and the loy-loy slide rule. There are 20
chapters in the book, each including prac-
tice problems and examples. A separate
section contains answers to the problems.

Published by John F. Rider Publisher Inc.,
116 W. 14th St., New York 11, N. Y. 120
pages. Soft cover. $2.50.

(Continued on page 30)
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“A CREI Home Study
Program helped me

increase my Salary by
a factor of four (4),”

—Mear! Martin, Jr., SENIOR
ENGINEER, Field Support Manager,
Tektronix, Inc., Portland, Oregon

-

'‘WHEN YOU ENROLL IN a CREI Home
Study Program, you study courses to
‘vhich a number of today’s leading
engineers and scienlists have made

substantial contributions. You are
Zuided by qualified instructors. Robert
‘Wruble, Group Manager (center) and
Rollie Smith, (right) Field Training
Manager at Tektronix, Inc., are shown
here with Mearl Martin,

INDUSTRY - RECOGNIZED CREI
HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSI-
BILITIES, HIGHER-PAYING POSI-
TIONS IN ELECTRONICS.

YOU CAN QUALIFY for a CREI Pro-
gram if you have a basic knowledge of
radio or electronics and are a high
achool graduate or the equivalent. If
you are doubtful about your qualifica-
sions, let us check them for you.

JUST OFF THE PRESS ! If you qualify,
send for FREE 58-page book describing
*ZREI Programs and career opportuni-
~ies in advanced electronic engineering
~echnology—the latest edition is just
off the press. Mail coupon or write:
‘The Capitol Radio Engineering Insti-
<ute, Dept. 1209-K, 3224 Sixteenth St.,
N.W., Washington 10, D. C.

September, 1962

‘] AM INDEED GRATEFUL TO CREI
for my success,”” says Mearl Martin, Jr.
“Since enrollment in a CREI Home
Study Program in Electronic Engineer-
ing Technology, I have progressed from
Junior Technician to licensed Senior
Engineer. My present title is Field
Support Manager and my salary has
increased by a factor of four (4).”

ASSURE A BETTER FUTURE and get
more out of life with CREI Home Study.
CREI alumnus Martin enjoys living in
this comfortable home in Portland, Ore.
CREI men are in such companies as
Pan American Airways, Federal Electric
Corp., The Martin Co., Northwest
Telephone Co., Mackay Radio, Florida
Power and Light, etc. This attests to the
high calibre of CRE] Programs.

DEMAND FOR CREI-PREPARED MEN
today far exceeds the supply—and has
for many years. CREI Home Study
Programs, the product of 35 years’
experience, include the latest advance-
ments in the field. Here Martin discusses
home study with company executive
W. K. Dallas, V.P., Manager, Marketing
Division, Tektronix, Inc.

YOUR WHOLE FAMILY BENEFITS
when you achieve success through CREI
Home Study. Here Martin relaxes with
wife and family who share his success.
Check. the completeness of CREI Home
Study Programs in Electronic Engineer-
ing Technology in our catalog, provided
on request. For those who can attend,
CRE?Y maintains a Residence School in
Wash:ngton, D.C.

Mail coupon today for FREE 58-page book

ICIR[ELL

THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1927
Dept. 1209 K, 3224 Sixteenth St., N.W., Washington 10, D. C.

Please send me details of CREI Home Study Programs and Free
Book, ""Your Future in Electronics and Nuclear Engineering Technology.”
My qualifications are noted to obtain immediate service.

[ Electronic Engineering Technology
FIELD OF {1 Servo and Computer Engineering

CHECK

GREATEST Technolog,

y
INTEREST: [ Aero and Navigatioral Engineering Technology

S

Nuclear Engineering Technology
Automation and Industrial Elec- '
tronic Engineering Technology

Age

Address.

City

Zone State

Employed by

Type of present work

Other

Education: Years High School
Electronics Experience

|
|
|
]
|
I
[
| Name
|
|
|
|
|
|
|

Check: [ Home Study [T Residence School []G.1. Bill

I
L e e e

271
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START
EARNING

Repair Electric Motors!

cash in on this tast- 1,|m\m§ repuir field. The famous ELECTRIC
MOTOL RECAIR MANUAL shows you, step-by-step, how ta handie
all repair jobs— cluding complete rewinding on practically any AC
ar DU mator o rator, 3600 pages and over 08 how-to-do-it pic-
res. When a s motor cmues in for vepairs, just look it up.
I'rice only $0. st lnoney saving offer in coupon.

Fix Electric Appliances!

Save on rc[mr hlll- arn i spare time! This 370-page ELECTRI-
CAlL AR ] RVICE MANUAL shows you how to do the
toughest r(|n|r _mly — even if ynu ve never fired an applionce befure!
Gives clear how-tacdo-it  instruetions for erery modern appliance
ITandy charts help locate troubles fust, Simple hioe-made test tools
are cleseribed, Gives rhe know-low yon need to build a profitahle full
or part-time business, I'rice $6.75 or see money-saving otfer.

Dept. PE-92, HOLT, RINEHART & WINSTON, INC. (22000
P.0. Box 2334, Grand Central Station
New York 17, New York

I Send books checked below for 14-day FRUEE EXAMINATION. In I

I 10 days T will either remit price indicated (plus poslage) or re- |

turn heoks postpaid and owe you nothing.

| [ ELECTRIC MOTOR REPAIR(=708735) Price $9.25 separately. I
0O ELECTRICAL APPLIANCE SERVICE MANUAL (:$708172) |

| Price $6.75 separately.

' [} CHECK HERE FOR MONEY-SAVING COMBINATION OF- |

FE Save $1.50! Send hoth ahove hig hooks at special
| prlcc ot only $14.50 for hoth. (Regular price $16.00—You save |

$1.50) ! (=709535) |

Address. . . . 0o |
| City, Zone, State ............................... |
Quisidc U.S.A.-Send cash wilh order Add 30¢ (o prlce of cach book.

(Above offer cxpires April 30, 1963) _l

T

LD3ew

SELL YOUR USED

EQUIPMENT Through

POPULAR ELECTRONICS'
Classified Columns!

The 400,000 readers of Popular Elec-
tronics are interested in your used
electronic gear or components. If you
have something to sell, let the read-
ers of Popular Electronics know
about it through the classified adver-

tising columns. It costs very little—
60 cents a word, including your name

and address. Minimum message—
10 words.

|
For | Martin Lincoln
further }I POPULAR ELECTRONICS
information | One Park Avenue
write: i

New York 16, N. Y.
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ELECTRONICS EXPERIMENTS
& PROJECTS

by len Buckwalter

Electronics Experiments & Projects teaches
the principles of electronics through experi-
mentation and construction. The initial ex-
periments demon-
strate the design
and purpose of all
basic electronic
components, and
the reader actually
builds some of
them — including
batteries, resistors,
and capacitors.
Later sections
show how to in-
corporate these
parts into practical
devices, such as
a burglar alarm,
simple telephone,
radio receiver, electroplating system, etc.
Each project is illustrated with photographs
and large diagrams, and the inexpensive
components employed are re-used many
times.

Published by Howard W. Sams & Co., Inc.,
1720 East 38th St., Indianapolis 6, Ind.
128 pages. Soft cover. $2.50

AV S WS N 69

COMPUTER ARITHMETIC
by Henry Jacobowitz

Computer technology has grown greatly in

recent years and in so doing has stimulated

a need for personnel trained in the funda-

mentals of computer arithmetic. This book

is designed to re-

fresh trainees, and

to interest other )

readers in the basic

arithmetical opera-

tions of all posi- )

tional number sys-

tems—the decimal I

and the binary, as

well as other sys- | !
|

tems that find ap-
plication
puters.
initial survey, the U
book goes on to I |
explain in detail l
the fundamentals

of binary, octal, hexadecimal, and ternary
arithmetic. Appropriate practice exercises

in com-
After an

Always say you saw it in—POPULAR ELECTRONICS



COURIER 1-M
NOW!

QUIETEST

MOST POWERFUL

MOBILE

C.B. UNIT!
HEAR IT TO BELIEVE IT!

Write for Free Brochure ........ $199.50, list, slightly higher west of Rockies.

@@H electronics communications, inc. 325 no. macquesten pkwy, mt. vernon, n. y.

September, 1962
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To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR °* RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING
MAIL COUPON TODAY!

Milwaukee School of Engineering
Dept. PE-962, 1025 N. Milwaukee St., Milwaukee, Wis.

Please send FREE ““Your Career’’ booklet

I'm interested in
O Electronics O Radio-TV 3 Computers

(3 Electrical Engineering [] Mechanical Engineering

Name Age.
PLEASE PRINT

Address

Gty Zone...State.
O I'm eligible for veterans education benefits.
Discharge date. MS-217

Bookshelf

{Continued from page 30)

are included, and the final chapter describes
several methods for converting one number
system into another.

Published by John F. Rider Publisher, Inc.,
116 West 14th St, New York 11, N.Y. 128
pages. Soft cover. $3.00.

A > S S U « o

GENERAL ELECTRIC TRANSISTOR
MANUAL

The sixth edition of the Transistor Manual
is a greatly expanded, up-to-date version of
the 64-page publication which first made
its appearance in
1957, and it con-
tains over 100 more
pages than the fifth
edition. The book
discusses almost
every aspect of
transistors, includ-
ing the many new
developments that
have taken place
in the semiconduc-
tor field during re-
cent months. There
are chapters on
basic semiconduc-
tor theory, how to
interpret a transistor specification sheet,
and making traasistor measurements. Hi-
fi circuits, audio amplifiers, and radio re-
ceiver and tuner circuits are also discussed
at length. In addition to many charts, dia-
grams and schematics, a current listing of
JEDEC transistor types is provided—with
specifications and interchangeability infor-
mation.

Published by the General Electric Co.,
Semiconductor Products Dept., Electronics
Park, Syracuse, N.Y. ;10 pages. Soft cover.
$2.00.

A°> JHR v SR o

SINGLE SIDEBAND COMMUNICATIONS
HANDBOOK
by Harry D. Hooton, W6YTH

Slanted toward the advanced radio ama-
teur, this book opens with a discussion of
basic SSB theory and practice. It then pro-
ceeds to a tube-by-tube, resistor-by-resistor
analysis of several popular SSB transmit-
ters and receivers. The equipment covered

Always say you saw it in—POPULAR ELECTRONICS
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Down to the last transistor

SONY CB-901 spells quality

Every transistor, from #1 through #9,
in the SONY CB-901 transceiver, is a
SONY transistor. All 9 transistors—and
all transistors in every SONY product—
are manufactured by SONY, in SONY's
own plants, by SONY technicians, with
SONY-grown germanium. So that when
you buy the SONY CB-901 transceiver,
you are sure of getting a system built
to the same exacting specifications of
all SONY electronic products. The CB-
901 employs a separate speaker and
microphone (instead of an all-in-one
unit), which makes the difference be-
tween just reception and SONY’s crys-
tal clear reception. Designed for a
range of up to 6 miles depending on

SPEAKER

)

MICROPHONE

terrain, the CB-901, with telescoping
whip antenna, 8 penlight cells, press-
to-talk button, earphone for private
listening and leather carrying case,

lists for $149.95 per pair.
SOINY:

PESEARCH MAKES THE O/FFERENCE
r Please send me more information on
the remarkable SONY CB-901.

|

I

| Name,
| Address
|

I

I

City

Sony Corp. of America, Dept. P-8
514 Broadway, New York 12, N.Y.
L |

Zone . State

SONY CORPORATION OF AMERICA 514 Broadway, New York 12, N.Y,

September, 1962
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BONUS #1

50" i

BOTH FREE WITH EVERY $10.00 ORDER

INTRODUCTORY OFFER

DOUBLE
BONUS!

BONUS #2
POLY PAK OF
YOUR CHOICE
LISTED BELOW

‘1

0 1S ‘TOP HAT®' RECTI- 51
FIERS, 7350 mil silicons

E. 115VAC .. ...,

[ 10 TRANSISTOR SOCK- $'|
ETS, For PNP, NPN's 10 for

0 8 POWER RECTIFIERS, 2 $ ]

amp stud type silicons 8 for

[ 25 POWER RESISTORS, $'|

5 o 50W, asst $19.val.

D 10 PANEL SWITCHES $1

power-rotary-micro-togeles

[] 60 MICA CONDENSERS. 51

25mmf—.01, $12.val.

o 1s SILICON Dloozs oo

to 73 mils $'I
50 PRECISION RESIS- $

ORS, carbon’n'ww to l-meg l

0 so RADIO n Tv KNOBS

_P 15 RAYTHEON TRANSIS~ $1
ORS, CK-722 PNP style

0O 10 ELECTROLYTICS, Smf s'l
to 1000 te 400V, $18.val

I:] 10 VOLUME CONTROLS sl
1 meg. worth $15 10 for

10 MICRO swn’cuzs. by $-| [w]
or

WORLD FAMOUS POLY PAK KITS—BRAND NEW PARTS

[0 4 SUN BATTERIES, to lllg" sl
:lus lite sens. work .

G.E. TRANSISTORS s
'»Nas style PNP .I
10 TRANSISTOR ELEC- s
ROLYTICS, asst values 1

0 $25 SURPRISE PAK, colls-
resistors-transistors-etc. . ... s'l
a eo COILS' 'CHOKES rl
osc, 1.f, $12 LI $1
0O 300-1t. NOOKUP W

asst colors-sizes-ins 300 n -I
0 60 CARBON RESISTORS
Yag-l. 2W 50 ohm—] me 5
some 1%, $20.val. 60 'nr .I
[0 10 CRYSTAL DIODES s
equal IN34. IN48, 1N60 1

[)_10 RCA PLUG’N'JACK
SETS, for amps-tuners-etc. sl
60 CERAMIC CONDEN-
ERS, tub 1rs.discs, 25mm1 sll
ﬂl to 1KV ,,....

2 AMP ‘TOP HAT’, GODVs
Rillcon rectifier ... ... .I
[0 60 SOCKETS—PLUGS,
recp ls tube-power-audio, 5"

[m] so TUBULAR CONDENS 51
ERS .001 —.5mf to 1 KV.

0 SO0 TERMINAL STRIPS up s

to 12 points .I
0O 15 PRINTED cmcun’s

transistor radlos . ......,. $ 'I

erte lor Cxlalotz Cut out and mail wnh check or money order;
plus postage. C.0.D. 5 %

|POLY PAKS

P.O. Box 942E
So. Lynnfield, Mass.

NOW AVAILABLE

all new
CAPACITOR TESTER

Pocket-Size = Unbreakable

U. S. PAT. PEND.

TESTS:

o paper e ceramic s mylar

o electrolytic o motor
CAPACITORS

INDICATES:

e good e leaking e open

o shorted

CHECKS:

o diodes o rectifiers

o resistors s fuses

DETECTS:

o RF high voltage

o insulation leakage

Onl

Factory Wired

Part No. £-2
10 AC DC operation &

DISCARD

“BORDER-LINE” FILTERS
CAPPY detects current leak-
age in HIGH MFD and WvDC
electrolytics,

Complete with cord and leads, factory
wired. MADE IN U.S.A, OF ALL AMERICAN
COMPONENTS.

Available at local electronic parts
distributors, or send check, cash or
money order to us at DEPT, P-9,

1800 WEST 4th AVE., HIALEAH, FLORIDA
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is restricted almost exclusively to Collins,
Hammarlund, and Johnson products.

Puyblished by Howard W. Sams & Co., Inc.,
1720 E. 38th St., Indianapolis 6, Ind. 284
pages. Hard cover. $6.95.

New Literature

Photoconductor characteristics and manu-
facturing techniques are outlined in a free
booklet called ‘“Sylvania Photoconductor
Devices.” The booklet places special em-
phasis on the Sylvania 8100, a device whose
spectral response approximates that of the
human eye. Write to Sylvania Electric
Products Inc, 1100 Main St, Buffalo 9,
N. Y., for a copy.

The Sams 32-page spring-and-summer 1962
“technical booklist,” containing data on 147
currently available books on electronics,
TV, radio, audio, and related subjects, can
now be obtained free of charge by writing
to Technical Book Division, Howard W.
Sams & Co. Ine, 2201 East 46th St., In-
dianapolis 6, Ind.

For a free 8-page catalog on electrical clips
and insulators, write to Mueller Electric
Co., 1600V East 31st St., Cleveland 14, Ohio.
The catalog (No. 250) lists sizes, capacities,
and other characteristics, and gives com-
plete shipping information.

Design considerations and application data
for epoxy silver “solders” and conductive
epoxy paint are given in a four-page bulle-
tin available free from Joseph Waldman &
Sons, Epoxy Products Division, 133 Coit
St., Irvington, N.J. Included is a table con-
taining complete specifications on the “sol-
ders’” and paint.

“Data Sheet NC-105" includes complete de-
tails and specifications for the National NC-
105 ‘“‘general coverage'’ receiver as well as
instructions on how to use the set. It can
be obtained free of charge by writing to
National Radio, Dept. RP, Melrose 76, Mass.

Descriptions and basic specifications for
the full line of Amperex tubes are given in
a 33-page catalog which is available at no
charge. The types described include cold
cathode trigger tubes, entertainment and
audio tubes, rectifier diodes, and thyra-
trons. Write, on company stationery, to
Amperex Electronic Corp., Advertising
Dept., 230 Duffy Ave. Hicksville, L. I,
N. Y. for your copy.

Always say you saw it in—POPULAR ELECTRONICS




The power: 50 watts
The price: $129.50
The builder: You

THE FISHER | STtrAaTAKrr

L

The new KX-100 stereo control-amplifier kit would be an astonishing
value under any label — 50 clean watts for less than $130 plus a few
evenings of highly entertaining work. But the fact that it is a Fisher
amplifier, with all the built-in quality that the name implies, makes
it the most remarkable buy of the entire stereo era.

The KX-100 is an authentic StrataKit. The StrataKit method of kit
construction is the exclusive Fisher development that enables a
totally unskilled and inexperienced person to achieve the same
result as a professional laboratory technician. You can’t help end-
ing up with a faultless Fisher product when you build a StrataKit.

In addition to more watts per dollar than any other top-quality ampli-
fier, the KX-100 features all the standard control and switching
facilities, plus @ few remarkable extras: A front-panel headphone jack
with speaker silencing switch ... full tape monitoring facilities with
the famous Fisher Tape-Play System...a High Filter switch...and
a revolutionary new circuit that permits direct connection of a cen-

citional ampitiert ves. Al or st2050-. THE FISHER

-

FREE! $1.00 VALUE! The
Just published! The Kit KRMBullde's
Builder's Manual: a new, anual

illustrated guide to high-
fidelity kit construction.

Fisher Radio Corporation

|

|

|

|

|

1-52 44th Drive

21-52 44th Dri

| Long Island City 1, N.Y.

Please send me without charge The
| Kit Builder’s Manual, complete with
] d;etatiledt information on all Fisher

StrataKits.
|
I
I
I
|
I
|

Name

Address.

City  7Zone___ State__

10913

*Walnut ‘'or mahogany cabinet, $24.95. Metal cabinet, $15.95. Prices slightly higher in the Far West. Export: Fisher Radio International, Inc., Long

Istand City 1, N.Y. Canada: Tri-Tel Associates, Ltd., Willowdale. Ont.

September, 1962
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Tape -,-f)r.mm “%: s e e @
Deck ) WS

Rrigp (€D ES e s
Semikit (electronics in kit
form) $299.95 Wired $399.95

FM-AM Stereo Tuner ST96

*Incl. FET

FM Tuner HFT90
Kit $39.95 Wired $65.95

28W Integrated
Stereo Amplifier HF81
KIt $69.95 Wired $109.95

W oy

AM Tuner HFT94 Incl. FET
Kit $39.95

——

28W HF86: $43.95 §$ 74.95 (Patents Pending)

Citizens Band Transceivers
770 Series

60W CW Transmitter 2723
Kit $49.95 Wired $79.95

Metered
Varijable Auto-

Transformer AC Peak-To-Peak

Bench Supplies VTVM =232
& Uni-Probe®

Model 1073 (U.S. Pat,)

(3 amps) Kit $29.95

Kit $35.95 Wired $47.95 Wired $49.95

Model 1078 (712 amps) VIVM =221

Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95

RF Signal
Generator
%324
Tube Kit $26.95
Tester Wired $39.95
Kit $34.95 wired $49.95
6- & 12v o s ’E
Battery -
Eliminator
& Charger
21050
Kit $29.95 AC Volt-Watt
Wired $38.95 T wet§£9#9261'
Extra-filtered for it $49.95
transistor equipt. = 1060 Wired $79.95

Kit $38.95 Wired $47.95 *Formerly called #260

BEST BUYS IN STEREO AND MONO HI-FI

q New Stereo
Transis- pg FM Multiplex Tuner ST97
torized Kit $99.95*  Wired $149,95*
Stereo/
Mono TR
4-Track

Kit $89.95* Wired $129.95*

Incl. FET Metal Cover $3.95

Wired $65.95

- FM-Multiplex

Wired Autodaptor MX99
100W HF89: $99.50 $139.50 Kit $39.95 Wired $64.95
70W HFB7: $74.95 $114.95 Cover Optional, $2.95

70-Watt Integrated
Stereo Amplifier ST70
Kit $99.95  Wired $149.95

. -
Mo Hes e

40-Watt Integrated
Stereo Amplifier ST40
Kit $79.95 Wired $129.95

(FEREETTSONTIE R
YO Hee@

Stereophonic
Dual Preamplifier ST84
Kit $59.95 Wired $89.95

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

Walkie-Talkie
Citizens Band
Transceiver #740
Kit $54.95.

Wired $79.95.
Complete with
rechargeable
battery & charger

Over 2 MILLION
EICO instruments in
use throughout the
world. Compare, take
them home — right
“‘off the shelf’ —
from 2000
neighborhood
dealers, most of
whom offer

budget terms.

DC--5 MC
5" Scope 7460
Kit $79.95
Wired $129.50

General Purpose 5~ Scope #427
Kit $69.95 Wired $109.95

- N.Y. PES
vt Terco, 330 Li.C., N.Y. PE
N. Blvd., | e
o | Emg'er?g(%?ee Cztalo, dtesscfrrlglen%tereo
o iR, ‘ EJ)G fop-quality prog\‘x‘%rt, course for
Wired $16 Fi Guide, free b o e |
Wired $16.90 | Hi-Fi ulse, free S, o mearest
eco” ater. ] Send ne s
| o desdk 16 RI-F1for el )
‘ GUlI‘:)oEsi 25¢ for postage &
en
‘ .............................
1
Kit $19.95
Wired $28.95

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.

Visit EICO Rooms 518 & 522, New York Hi-Fi & Music Show, Ociy 2-7
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Transistorized metal locator pinpoints metals by a change in pitch

YHERE'[L always be plenty of uses for metal locators in addition to the most
“rewarding’’ one—prospecting for precious metals. During World War I
and the Korean conflict, for example, metal locators used as mine
detectors saved countless lives. Out West, weekend ‘'pros-
pedors’’ combing through “ghost’” towns call on their
trusty metal locators to umcover pistols, ri-
fles, and dozens of similar “prizes."
Still other "prospectors” are
busily ferreting out pipes
and other metallic
objects buried
in the

By CHARLES CARINGELLA, weNJV
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PARTS LIST

B1-—9-volt battery (Burgess 2U6 or equivalent)
C1, C2, C9, C13—0.01-uf. paper capacitor
C3—0680-puf. silver mica capacitor
C4—0.002-uf. paper capacitor

C5—Gimmick capacitor (optional—see text)
C6, C7—2-uf., 10-w.v.d.c. electrolytic capacitor
C8—0.005-uf. paper capacitor

ground or hidden in walls of buildings.

The transistorized metal locator pic-

tured here operates on the “beat fre-
quency” principle. Though this mode of
operation is hardly new, the fact that
transistors are used does update the de-
vice. The result is a metal locator that
is compact, rugged, and easy to handle.
In addition, its power requirements are
decidedly low when compared to those of
an equivalent vacuum-tube unit.

About the Circuit. The “L.odestar”’s

“front end” consists of two oscillators
(@1 and Q2), each operating in the vi-
cinity of 1000 ke. Each oscillator’s out-
put is fed to transistor @3, which

C-10—47-ppf. silver mica capacitor

C1l—16ppf. variable capacitor (Eammarlund
HFEA-15B or equivalent)

C12—470-ppuf. ceramic or mica capacitor

J1—2-conductor shiclded jack (Amphenol 80-
PC2F or equivalent)

J2—Open-circuit phone jack

L1—Sensing coil-—see text

L2—455-ke. transistor oscillator codd (Meissner
14-9006, J. W. Miller 2021, Stancor RTC-
9080, etc.)

POPULAR ELECTRONICS



“mixes"” the two signals in the same man.
ner as a mixer in a superheterodyne re-
ceiver. The mixer output consists of both
the sum and difference of the two signals
fed into it. but the difference or ‘“‘beat”
frequency is the one of interest in this
application. We’ll see why in a moment,

If the two oscillators are oscillating
at precisely the same frequency, the beat
frequency will be ‘‘zero”—in other
words, there won't be any ‘“‘beat fre-
quency!” However, if one of the oscil-
lators is de-tuned slightly, the beat fre-
quency will occur at an audible rate, and
the beat note can be amplified and heard
through a pair of phones or a speaker.

Pr1—2-conductor shiclded plug (Amphenol 80-
MC2AI or equivalent)

Q1. Q2. 03-—2N140 transistor (RCA)

R1.R2, R3, R6, R9, R10---100.000 ohimns

R3. R11—1000 ohms Al resistors

R4, RS. R12-—470 ohms V4 watt, 10%

R7—10.000 olins

R 13—10.000~0lm potentiometer with switch Sl

S1—S.p.s.t. switch (part of R13)

1-—T"hree-transistor subminiature andio amplifier
(Lafayctte PR-522- -see lext)
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This is accomplished in the unit shown
by the three-stage audio amplifier fol-
lowing the mixer.

Now here’s how the unit succeeds in
detecting the presence of metal. Note
that the sensing coil (L1) is part of the
resonant circuit or “tank” of the first
oscillator. If a metallic object enters the
field of the sensing coil, eddy currents
are induced which effectively decrease
the inductance of the coil; as a result.
the frequency of oscillation is increased.
The second oscillator, however, shielded
within the enclosure, remains at a fixed
frequency. Since the first oscillator has
changed frequency with respect to the

154" x 3" x 28" aluminum utility box (Bud
CU-2106-A or equivaient)

15" length of 2-conductor shiclded microphone
cable ( Belden 8422 or equivalent)

1-—6%" length of 5-conductor intercom cable
( Belden 8445 or equivalent)

1—6%" length of 34”-diameler copper or alu-
minnm tubing

Misc.—Phenolic board, Masonile board, wooden
handle, transistor sockets, knobs, screws, hook-
up wire, solder, elc:

Two identical transistors (Q1
and Q2) senve as oscillators In
the ‘‘Lodestar.” with transistor Q3
acting as a mixer. The difference
or ''beat'’ frequency is fed into a
preassembled audio amplifier, and
jack J2 delive-s the amplifier out-
put to a matching plug on low-im-
pedance phones or a small speaker.

39



THE LODESTAR

3"WIDE, 2’ LONG

second, the presence of metal is then
evident as a change in the audio pitch
heard in the phones.

In actual operation, the second osecil-
lator is initially tuned (by means of ca-
pacitor C11) to a frequency which beats
with that of the first oscillator and pro-
duces a tone which is comfortable to
your ear. (This adjustment, of course,
must be made with the unit well away
from metal objects). Then, as metal is
approached, the pitch will go up or down,
depending on whether the reference
oscillator (@2) is above or below the
search oscillator (Q1) in frequency.

Since the d.c. biasing methods are

3" COPPER OR
ALUMINUM
TUBING

2*CONDUCTOR
SHIELDED CABLE

CABLE CLAMPS
GROUND SHIELD._

'OVERALL
DIAMETER

LEADS FROM

S5-TURN"COIL" Yax Va®

OPENING

Sensing coil L1 will go together smoothly with aid
of photos and drawing shown here. Details A, B,
and C picture, respectively, 1” gap, pivot for wood-
) en handle, and method of connecting coil to shielded
5 %%%ODTAS?)LE . cable. “Alternate’’ leads in 5-conductor cable are
A ¥ soldered together to form 5-turn coil (below).

2 }anx 27/8x &

; 13 ' TRIANGULAR: " GAP
b .y Y SUPPORTS, IN TUBING
L = 3 THICK
Ya MASONITE - - . N :

MACHINE BOLT
WITH WING NUT

SOLDER 5
JOINTS CONDUCTOR
CABLE

TUBING
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SIERI3

AUDIO AMPLIFIER

GROUND

LUG OSCILLATORS AND MIXER

identical and the temperature coefficients
of the transistors are the same, frequen-
cy drift between the two oscillators is
minimized. The frequency drift of the
two circuits will be nearly the same, and
in the same direction, resulting in no
apparent change in the beat note.

The operating frequency of 1000 kc.
is actually a compromise between two im-
portant effects. At higher frequencies, a
smaller change in inductance brings
about a larger change in frequency;
therefore, the higher the frequency of
operation, the more sensitive the unit
will be. However, beginning at frequen-
cies of several megacycles, the depth to
which the signal will penetrate begins
to drop; therefore, a “happy medium’ is
reached at about 1000 ke.

So far, we've discussed only the effects
of inductance on the unit’s operation.
However, non-metallic objects and the
earth itself cause capacitive effects at
these frequencies, and the audio beat
note would change every time the search
coil was brought near any object or near
the ground if these effects weren’t taken
care of. Any capacitive effects are vir-
tually eliminated with a shield which
completely encloses the sensing coil ex-
cept for a 1” “gap” which keeps the
shield from acting as a shorted turn.

Putting 1t Together. The electronic por-
tion of the Lodestar is housed in an
aluminum utility box measuring 51" x
3” x 214”. The tuning capacitor (C11),

September, 1962
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Completed Lodestar fits snugly
ina 54" x 37 x 21" box.
To operate it, simply plug the
sensing coil into jack J1, head-
phones or speaker into jack J2.

volume control (R/3), and phone jack
(J2) are mounted on one end, and the
jack (J1) for the sensing coil on the
other.

The “front end,” which consists of
both oscillators and the mixer, is assem-
bled on a piece of phenolic board; the
drawing shows how the components are
secured to the board as well as how the
board is mounted in the enclosure.

Direct, point-to-point wiring is used
throughout, and the entire assembly
should be rigid enough to be substantial-
ly free from mechanical vibrations. If it
isn't, you'll find yourself troubled with
frequency instability.

To make assembly that much simpler,
a three.stage transistorized audio ampli-
fier was purchased, factory-wired and
ready-to-go. This amplifier® delivers
enough power to drive a speaker direct-
ly, and phones can be used as well. (Un-
less you happen to have a pair of 8- or
10-ohm phones on hand. there will be
some mismatch between the output
transformer and the phones, but this
won't be critical.) The audio section is
mounted in the enclosure in the same
manner as the board which holds the
“front end.”

The Sensing Coil. As in the balance
of the unit, the leads to the ‘‘sensor’ or

sCataloy number PR-522, the amplifier is available
from Lafayette Radio Electronics Corp., 111 Jeri-
cho Turnpike, Syosset, L. I., N. Y., for $3.75, plus
postage.
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TO CHASSIS
GROUND

TOAUDIO
AMPLIFIER

‘‘Front ena”’ of Lodestar is mounted on a small phe-
nolic sheet, about 2 1/16” wide and 2 13/16” deep.
Top and bottom views show location of all compon-
ents as well as details of interconnecting wiring.

AMPLIFIER

search coil must be as rigid as possible
to prevent slight motions or jarring from
pulling the oscillator off frequency. The
94" tubing, which can be either copper
or aluminum, serves a dual purpose—it
acts as a shield, and it also rigidly sup-
ports the coil.

A 5-turn coil is fabricated from one
length of 5-conductor cable by connect-
ing the ends in such a manner that they
form a single coil. The outer jacket
holds the five conductors together, so
that they are not allowed to move with
respect to one another. Any movement
of these wires would change the induct-
ance and stray capacitance of the coil,
and, again, the oscillator would be un-
stable and pull off frequency whenever
the coil was jarred.

The first step in fabricating the search
coil assembly is to form the 34” tubing
_ into a loop about 2’ in diameter with a
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gap of about 1” between the ends (this
will require a piece of tubing approxi-
mately 6" 3”7 in length).

Next, cut a 1" square in the tubing
directly opposite the 1”7 “gap.” Connec-
tions to the coil will be made through
this opening a little later in the con-
struction process.

Now, feed the length of 5-conductor
cable into the tubing and trim it so that

LOCK WASHER
AND NUT

HLD . PHENOLIC

LOOP LEAD APPROX. I/8 BOARD

By 3/8" SPACER
TERMINAL ) y
ALUMINUM aox: 5/8" SCREW

Attach components to board by drilling holes, then
inserting and looping leads to form solder terminals.

about 1” protrudes from each end of the
tubing. Strip the outer plastic jacket
from the ends of the cable, leaving the
five wires, each 1” in length, exposed
at each end of the tubing. Connect and
solder the ends of alternate wires so
that one continuous 5-turn coil is formed
(there will be four solder joints and
two free ends).

If you ‘‘stagger” the solder joints
somewhat, you should be able to wrap one
turn of plastic tape around each of the
four wires and the respective solder
joints to insulate them from each other
and also from the metal tubing. Be sure
to leave the two unsoldered wires free,
since you’ll need them to connect the coil
into the circuit.

Once the cable has been taped, work it
around inside the tubing so that the
taped portion is located at the 1,” x
14" opening. Next, “fish” the two free
leads through this opening and connect
them to the 2-conductor shielded cable.
Keep the leads as short as possible so
they won’t vibrate, and ground the
cable shield to the cable clamp near the
opening in the tubing.

A piece of 14” Masonite, about 3” wide
and 2’ long, will serve to support the
loop. Fasten a wooden handle to the

(Continued on page 108)
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Throughout the past eight years, audio-
philes—or “stereophiles” as they are now
called—have avidly read the hi-fi equip-
ment test reports furnished by the Hirsch-
Houck Laboratories. This independent test-
ing service specializing in audio and hi-fi
products is presently supplying test reports
for both ELECTRONICS WORLD and HIF1/
STEREO REVIEW (our sister publications).

Beginning with this issue, certain Hirsch-
Houck reports will become a part of our
new monthly department, Hi-Fi Lab Check.
In this department, you will find discus-
sions on two or three new items of hi-fi
and stereo equipment every issue. In the
case of a kit, we will tell you how easy, or
how difficult, it is to assemble. Special cir-
cuit innovations will be noted, and a few
editorial observations passed along about
functional design, operating ease, etc. De-
finitive results from the tests performed on
the equipment by the Hirsch-Houck Lab-
oratories will round out each installment.

In the next Hi-Fi Lab Check we will dis-
cuss the Scott LT-110 FM/multiplex
tuner kit, the Harman-Kardon
Award A-50K kit, and EICO’s mul-
tiplex adapter kit. Subsequent
installments will cover the
Heath integrated transistor-
ized stereo amplifier and a
Heath basic stereo power am-
plifier. Allied Radio’s Knight-
Kit line will be represented by
their 32-walt integrated stereo
amplifier/ AM/FM/multiplex re-
ceiver and new transistorized in-
tegrated amplifier.

FISHER KM-60 FM Tuner StrataKit
Manufactured by Fisher Radio Co., 21-21 44th
Drive, Long Island City 1, N. Y.

Prices: $169.50 (kit); $219.50 (Model KM-61, fac-
tory-wired); $24.95 (walnut or mahogany cabinet);
$15.95 (metal cabinet); slightly higher in far west.

HE KM-60 is one of the new family of
hi-fi kits in which the assembly work
load is divided into logical stages. The in-
structions pertaining to each stage oc-
cupy exactly cne right-hand page in the
manual while the facing page is a picto-
rial diagram of the work you must
complete. The resistors, capaci-
tors, etc., for each stage are
pacxed in plastic bags, and
each pack is numbered to
correspond to the stage
where the parts are used.
All tube sockets, jacks, tie
strips, transformer tins, etc.,
hav: been mneatly riveted in
place by the manufacturer. The
2-tube tuner front end and the

A NEW MONTHLY DEPARTMENT

Assembly and factual test reports on new hi-fi/stereo equipment;

this month the Fisher KM-60 and Paco ST-26 kits are featured

September, 1962
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The Fisher KM-60 has a
clean topside parts layout.
Arrangement on rear skirt
is (left to right): antenna
term nals, switched a.c.
socket, line cord, fuse, out-
put jecks and level controls. |

Unde--the-chassis view fur-

ther verifies the clean-cut ap-

pearance mentioned above. |

I.F. STAGES

FRONT-END CHASSIS

MULTIPLEX CHASSIS
METER SWITCH

3-tube multiplex demodulator are factory-
wired and tested; you wire in the if.
stages, filament and high-voltage leads,
ratio detector, a.f. voltage amplifier, and
power supply. Your total wiring time
should range from 15 hours (experienced
builder) to 21 hours (very careful builder).

CIRCUIT REPORT: The KM-60 has a sealed
front end, tabbed the “Golden Cascode.”
It uses an ECC88/6DJ8 cascode low-noise
r.f. amplifier and an ECC85/6AQ8 mixer-
oscillator. This is followed by four stages
of 10.7-mec. i.f. amplification using EF94/
6AU6 tubes. The last two i.f. stages also
serve as limiters before feeding a solid-
state ratio detector.

A selector switch on the front panel
feeds the output of the ratio detector either
into both triode sections of an ECCS3/
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FLYWHEEL ON TUNING
CONTROL SHAFT

12AX7 in parallel for Mono, or routes it
through a multiplex demodulator for Ster-
€o. Level controls permit setting up a
balanced output to your amplifier. Also
connected to the multiplex demodulator is
an EM84A/6FG6 beam tube used to indi-
cate whether or not a station is transmit-
ting FM stereo.

A tuning meter on the front panel mea-
sures second limiter grid current (approxi-
mate signal strength), or (via a chassis
mounted switch) it can be used to set ratio
detector and i.f. alignment.

HIRSCH-HOUCK LAB CHECK: The complet-
ed FM multiplex tuner met or exceeded all
of the manufacturer’s advertised specifi-
cations in all but one instance (see P. 45).
It did so without the aid of a test instru-
ment alignment—a very remarkable per-

POPULAR ELECTRONICS
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AUDIO OUTPUT

Maximum output of the @
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sensitivity curve plots e
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formance on the part of any FM tuner.

The difference between the manufactur-
er's claim of 1.8 mv. sensitivity and the
tested 2.1 uv. (see graph at top of page)
is negligible—and may easily he due to
component tolerances and test instrument
errors. With a 2.1-uv. value the KM-60
is still one of the most sensitive FM tuners
on the market at this writing. Further
alignment using test instruments made no
measurable difference either in sensitivity
or performance of this kit.

Audio frequency response from the KM-
60 is excellent in Mono and very good in
Stereo (see graph above). Some loss of
high-frequency audio is to be expected
when receiving multiplex, due to the in-
evitable use of ultrasonic filters to remove
the 19-kc. pilot carrier. Stereo separation
between right and left channeis is also

September, 1962

excellent—about the best of any FM/mul-
tiplex tuner presently available.

A “Stereo Filier” can be used with the
left ehannel to further eliminate very high
frequency audio signals. This filter has a
minor effect on frequency response in the
audio spectrum and a slightly greater ef-
fect on separation (not graphed). How-

ever, the stereo effect is not particularly
diluted.

I
=

IN CLOSING: The Fister KM [in the
words of our assembler) véfy;e'égx-{o build
and if you follew the wiring instructions
to the letter, the manuifacturer could elim-
inate the last paragraph igﬁ-_thg manual,
“In Case of Difficulty.” The Hirsch-Houcx
Lab simply says thiat the KM-60 is a su-
perb tuner. "
(Continued v page 100)
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SEENG'
INDUCTIVE
REACTANCE

By ROY E. PAFENBERG

IT'S not too difficult for the novice to

grasp the principles of simple d.c.
circuits, but the relationships existing
in a.c. circuitry are harder to visualize.
The simple demonstrator described here
is designed to “bring to life’’ the con-
cepts of inductive reactance and trans-
former action in a way that no textbook
could hope to do. Using a couple of re-
placement filter chokes and a few other
inexpensive components, the unit costs
little to put together and is ideal for
a class demonstration or science fair
project.

Choke Construction. The two filter
chokes employed in the demonstrator
have laminated cores composed of two
basic sections—one of them shaped like
an “E,” the other like an “I.” Each
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Fig. 1. Operator removes flux link from choke L1,
reducing inductance of the choke and causing se-
ries-connected, 60-watt lamp L1 to glow brightly.

choke coil is wound on the center leg of
the “E” section, and the “I" section
covers all three legs—closing off the
open end of the “E.”

In both of these chokes, the “I” sec-
tion has been made removable from the
“E" section. In the case of the choke
mounted on the board (see Fig. 1), the
open end of the “E" points upward and
the “I” (marked “flux link”) is held in
the operator’s hand. The choke with the
bulb mounted on it is sitting on the open
end of its “E"” section.

How Demonstrator Works. Choke LI
and lamp /1, the two components mounted
on the demonstration board, are wired in
series and connected across the a.c. line
(see diagram on next page). The other
choke and lamp (L2 and I2) are wired
in parallel and fastened together to make
a single unit.

The first part of the demonstration,
illustrated in Figs. 1 and 2, requires
only the demonstration board proper.
Though L2/I2 appears in the back-
ground, it is not used.

In Fig. 1, the operator is removing
the “flux link,” or “I” section of choke
Li. With the flux link removed, the
magnetic flux path of the choke’s core
is not complete. Consequently, L1 acts
more like a resistor than a choke—the
voltage drop across it resulting mainly
from the d.c. resistance of its winding
(approximately 100 ohms). Therefore
lamp 11, having only about 100 ohms in
series with it, lights fairly brightly.

POPULAR ELECTRONICS




Fig. 2. With link replaced on L1, the choke re-
gains full inductance and the voltage drop across
it becomes high enough to cause lamp i1 to go out.

In Fig. 2, the flux link has been re-
placed on L1. Since the flux path is now
completed, the voltage drop across the
choke is much greater—being caused by
the full inductive reactance of the choke
as well as the d.c. resistance. Accord-
ingly, lamp I1 goes out.

The last part of the demonstration,
shown in Fig. 3, illustrates transformer
action. With the open “E” section of
L2 placed over that of L1, the flux path
of L1 is completed as before and I1 goes
out. At the same time, LI becomes a
transformer primary and L2 a secondary.
Enough voltage is induced in L2 from
L1 to cause I2 to glow at about half
brilliance.

Building the Demonstrator. Though
construction can follow any style, the
breadboard mounting shown here is both
simple and safe. Any material, as long
as it is an electrical insulator, can be
used for the board. Mount a rubber foot
at each corner to provide clearance for
the wiring and to avoid scratching fur-
niture.

Choke L1 is a Thordarson 26C88 (2.5
henrys, 130 ma., 100 ohms); L2 is a
Stancor C-2304 (2.3 henrys, 150 ma., 60
ohms). Remove from each choke the
metal channel surrounding the core.
Next, remove the “I"” core sections from
both LI and L2. Both channels, and
LI's “I” section, can be discarded.

Drill out the two holes punched in
L1’s “E” section to take No. 4 machine
screws. Do the same for the single hole
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Fig. 3. Here transformer action is demonstrated
by placing L2/12 atop L1. Enough voltage is then
induced in L2 to make 15-watt lamp 12 glow brightly.

I2
ISWATTS

Diagram of
demonstrator.
Note simplici-
ty of wiring.

I
60OWATTS

——
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in L2’s “E” section and that in L2's “I"
section. To make the flux link, pass a
No. 4 machine screw through the ‘I”
section and fasten it securely with a nut.
This will hold the laminations together.

Four angle brackets, attached to LI's
“E" section by means of machine screws
passed through the holes mentioned
above, are used to mount the “E” sec-
tion to the board. The socket for 12 is
attached to L2’s “E” section by means of
an angle bracket mounted via the hole
in that section. (The sockets used for
both I1 and I2, incidentally, are the
ceramic-insulated type sold for replace-
ment in lighting fixtures.) Always use
a 60-watt lamp at /1 and a 15-watt lamp
at I2. B30
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The
MASTER

“ MAGNET

Pick up aluminum, silver, or
other non-ferrous metals

with an a.c. electromagnet

By WALTER B. FORD

EVERYONE KNOWS that magnets
are supposed to attract only ferrous
metals like iron or steel. That’s why the
unusual electromagnet described here
makes such an excellent “crowd stopper”
at science fairs or similar gatherings.
Seeming to defy the laws of physics, it
will pick up half-dollar-sized pieces of
copper, aluminum, silver, gold, and other
non-ferrous metals.

Of course the magnet will attract fer-
rous metals much more strongly. And
the sight of a seething mass of nails,
screws, or washers dangling a foot or
more from its bottom is not easily for-
gotten. So, if you're looking for some-
thing different in the way of a demon-
stration unit, or if you'd just like to
build a big electromagnet for your own
pleasure, here are the details.

The Magnet's Secret. Since the electro-
magnet's windings are powered by a.c.,
an alternately increasing and decreasing
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magnetic field is set up in its center core.
When this varying field passes through
a set of copper washers fastened at the
end of the core, a large current is in-
duced in them. The washers, then, act
essentially as a transformer secondary.

The induced current sets up a strong,
varying magnetic field in the washers.
And the direction of this field is such
that the washers and the core repel each
other. If the washers were not anchored
in place, they would spring out of their
mounting as soon as the current was
turned on.

The point is, though, that the varying
field in the washers will induce, in turn,
a large current in any metal cbject (fer-
rous or not) brought near them. This
current, of course, sets up a magnetic
field in the object. And the direction of
the field will aways be such that the
part of the object in contact with the
outside face of the set of washers will

POPULAR ELECTRONICS



have the opposite magnetic polarity
from that face. Therefore, the object
will be attracted.

Building the Magnet Cores. Begin con-
struction by cutting a 314”-long section
from a mailing tube about 2” in diame-
ter. Then make a frame for the inner
core of the magnet as shown in Detail
“A.” The diameter of the three wooden
dises forming the frame should be such
that they will fit snugly inside the tube.
Four 1,”-diameter dowels pass through
holes drilled in the discs and are glued
in place—holding the assembly together.
The 34”-diameter holes drilled in the
centers of the discs will later accommo-
date the core material.

Now slide the completed frame into
the mailing tube and glue it in place.
One end of the frame should be flush
with one end of the tube—leaving a 14”-
space at the other end of the tube. Three
copper washers will later be installed in
this space (see Detail “B”—side view).

Set the tube on a table top with the
“closed” end down and pack the center

Specifications for construction of frame for
inner core are given in Detail A (at right,
below). In photo below, inner core has been
completed and the last few laminations are
being installed in the outer core. At right
is finished assembliy containing both cores.

2"MAILING

of the frame with a core of 315”-long,
approximately %, ”-wide, laminations.
The laminations can be taken from an old
transformer but, if one is not available,
315”-long pieces of 18- to 22-gauge soft
iron wire may be substituted. Whether
you use laminations or wire, the top ends
of the pieces should be cut square so that
they will present a smooth surface when
packed together.

Slide a 31%4”-long and approximately
3”-diameter piece of mailing tube over
the finished inner core assembly and
place the assembly at the exact center
of the tube. Fill the space between the
assembly and the tube with an outer core
of 3,”-long pieces of transformer lami-
nations or 18- to 22-gauge soft iron wire.
If laminations are used, they should be
wide enough to make a snug fit when
packed radially around the inner core as-
sembly (see Detail “B”-—end view).

Winding the Coil. For this job you will
need a jig similar to that shown in De-
tail “C.” It consists of a wooden cylin-
der (3%”-long and {4” larger in diame-

FRAME FOR INNER CORE

- -

Ya DOWEL (1 OF 4) f .
- -eq-_l-y

TUBE

]

—A— . s,
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DETAIL B &

DETAIL C

ter than the outside diameter of the
mailing tube) fitted with two end-pieces.
Slots are sawed in the end-pieces for
the accommodation of temporary tie
wires (see next paragraph), and a rod
with a crank handle runs through the
center of the cylinder as illustrated.
With the jig prepared, center a 127
piece of hookup wire across each of the
four sets of slots and push it, through
the slots, flat against the cylinder. The
coil will be wound over these wires, and
they will be used to hold the coil togeth-
er temporarily when it is removed from
the jig. Now drill a hole to fit the jig

Magnet coil is wound on a special jig (see Detail
C at left). After windings are completed, they are
wrapped with an overlapping layer of cotton or lin-
en tape (below). Lead at left of coil is the tap.

POPULAR ELECTRONICS



COPPER
WASHER
(10F 3)

COIL WINDINGS
(WRAPPED WITH
COTTON OR LINEN TAPE)

Photograph of magnet bottom shows the coil, inner
and outer cores, top washer. Circular object par-
tially covering washer and cores is a half-doliar.

rod in a block of wood and clamp the
block in a vise; this hole will serve as a
bearing for the straight end of the rod
while you crank the other end.

The coil consists of 600 turns of #14
cotton- or enamel-covered magnet wire
tapped at the 350th turn; approximately
nine pounds of wire will be needed. Push
the end of the wire on your supply spool
through a saw-slot in one of the jig's
end-pieces (leave about 6” sticking out),
insert the straight end of the jig rod into
the block of wood, and begin winding the
wire, in layers, onto the cylinder.

When you reach the 350th turn, tap on
a 6” length of wire and bring it out
through a saw-slot. The point of tapping
can be varied as much as 10 turns in
either direction in order to bring the tap
out at the end of a layer and on the
same side of the coil as the original 6”

Three washers like that il-
lustrated below are required
(see Detail B). Countersink
screw holes on one of them.

DETAIL D

September, 1962

BILL OF MATERIALS

[—Caidboard mailing tube, 34" long, approxi-
mately 27 in diamcter

1—Cardboard mailing tube, 314" long, approxi-
matety 37 in diameter

i—1Waoden dowels, 314" long, 14" in diamcter

1-~Roll V4”-wide cotton or linen tape

1—Ileavy brass or copper hook (for lifting ring)

1-—Line plug

1—80-y4f., 250- or 600-volt capacitor bank—
sce text

1—1WWood or metal enclosure for above

1—6" length of #14 stranded 3-wire cable (for
magne! power cord)

1—6" length of #14 stranded 2-wire cable (for
line cord )

9—>pounds of #H14 cotlon- or enamcl-covered
magnet wire

Misc.— 14" wood stock for center core frame,
magnet top and spaecer ring, 1/16” sheet copper
for washers, old transformer laminations or 18-
to 22-gauge soft-iron wire for cores, parts for
winding jig, flat-head brass wood screws, ce-
ment, insulating varnish or enamel, clc.

l—---_—--__-—_l
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lead. Continue winding until you reach
the 600th turn, bring the end of the wire
out through a saw-slot on the same side
of the coil as before, and cut it off (leav-
ing another 6” lead).

Final Assembly. Tie the windings to-
gether, using the wires previously insert-
ed for this purpose—then disassemble
the jig and remove the coil. The coil
should now be completely wrapped, from
the inside to the outside, with an over-
lapping layer of 15”-wide cotton or linen
tape. Coat with glue the outside of the
3”-diameter mailing tube enclosing the
magnet cores, and alse coat the inside
of the coil. Next, slip the coil over the
cores (with the leads at the end opposite
that on which the copper washers will be
mounted) and allow the glue to dry.

Make a wooden ring, from " stock,
with an outside diameter equal to the
outside diameter of the coil and a 3”
inside diameter. This will serve as a
spacer between the coil and its wooden
top (see Detail “‘B”—side view). Cut
grooves in the spacer for the coil leads
and glue it to the top of the coil, bring-
ing the leads out through the hole in the
center.

A circular wooden top having the same
outside diameter as that of the ring is
now cut from 14" stock. Mount a lifting
ring (made of either brass or copper) on
the center of the wooden top and also
drill a hole for the power cable (a 6’
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MAGNET

117 VAC
{20AMPS)

117VAC
{4.25AMPS)

{4 AMPS)

The four schematic diagrams below indi-
cate various methods of connecting mag-
net coil to a.c. line. The hookup of *‘C"’ or
“D” will give you a stronger pull than
that of “A’* or “B,” but both the “‘C’* and
“D’" hookups require the use of an 80-uf.
capacitor. This capacitance can be built
up by paralleling a number of smaller
units as shown in the photo at left.

117 VAC

TERMINAL | = START OF WINDING
TERMINAL 2 = TAP
TERMINAL 3 = END OF WINDING

length of #14 stranded, 3-wire con-
ductor). Push one end of the cable
through the hole, connecting the coil
leads to the cable leads.

The leads at the free end of the power
cable should be marked ‘“start of wind-
ing,” “tap,” and “end of winding” for
later identification. This done, the wood-
en top can be secured to the spacer ring
with brass wood screws. Glue the cable
into its hole so that the connections can-
not be pulled apart by accidental flexing,
and coat the entire magnet with black
insulating varnish or enamel. The coat-
ing will give the unit a professional ap-
pearance, protect it from moisture, and
help to secure the cotton or linen coil
wrappings.

The last job to be done in the con-
struction of the magnet is the forming
and installation of the copper washers
which fill the remaining space between
the ends of the inner and outer magnet

52

cores. Specifications for the washers are
given in Detail “D.” The author has
found that three washers (each 4~
thick) work well, but you might like to
try a different number.

The washers are secured with flat-
head brass wood screws driven into the
frame of the inner core. Countersink the
screwholes in the top washer so that
the heads of the screws will be flush
with the copper surface. Whatever space
remains between the washers and the in-
ner core should be filled with cardboard
or wood spacers—so that the top washer
will be flush with the ends of the inner
and outer cores.

Do not, incidentally, substitute any
other metal for the copper. The heavy
current induced in the washers requires
that they be made of extremely low re-
sistance material. And, except in the
unlikely event that you have silver

(Continued on page 108)
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EXGLUSIVE

DIRECTORY OF
WORLD-WIDE
NEWSCASTS

-, k.-q

For the first time: a listing of ‘round-the-clock short-wave broadcasts

to let you tune in on the news direct from the world’s trouble spots!

T GOES WITHOUT SAYING that the news of the world is made up of facts.

But it's also pretty well known that there’s a world of difference in news
from London, Melbourne, or Washington, and news from Moscow, Peking, or
Havana. Want to find out what newscasters in other countries are saying about
the United States and the rest of the world? Better yet, want to tune in on
events while they’re happening? The exclusive listing on the following four
pages is a cross-section of foreign English-language newscasts, broadcast around
the clock around the globe.

Not all of the newscasts listed here are intended for North American listeners,
but these stations can often be picked up just the same. Other broadcasts, espe-
cially those beamed directly to North America, usually come in clear as a bell;
the frequencies on which these stations are heard appear in boldface type. All
times listed are Eastern Standard, and both times and frequencies are naturally
subject to change. Good luck—and good listening!

By STEWART WEST, WPE2LH SEE NEXT FOUR PAGES >

September, 1962
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Wellington, N.Z.
Suva, Fiji

Melbourne, Australia
Tokyo, Japan

Wellington, N.Z.
Georgetown, Guiana
Vatican

Dethi, india

Taipei, Taiwan

Bangkok, Thailand
Kabul, Afghanistan
Tokyo, Japan

Tokyo, Japan
Djakarta, Indonesia
Tashkent, Uzbek S.S.R.
Cap-Haitien, Haiti

. Warsaw, Poland
Melbourne, Australia
Tokyo, Japan

. Paris, France
Colombo, Ceylon
Dakar, Senegal
Lisbon, Portugal
Delhi, India
Karachi, Pakistan
Stockhoim, Sweden
Hilversum, Holland
Peking, China

Tashkent, Uzbek S.S.R.
Quito, Ecuador

Cologne, Germany
Seoul, Korea
Djakarta, indonesia
Berne, Switzerland
Vatican

54

~ Port Moresby, New Guinea

Port Moresby, New Guinea
Pyongyang, North Korea

11780, 6080
6130
4756

11710, 9570
9540, 6080

5980, 3265
21490, 17840

' 11730, 11715

7130, 6095
11910

15425
11780, 11725

11770, 9585
11952, 9600

6130
6250

11710
11780, 11725

| 9520
11895
17895, 15125
15365, 11810
15192, 11672
17840
17810, 15445

9480, 7335
11952, 9600
17890, 15115

17815, 15275
15125
11770, 9585

POPULAR ELECTRONICS

15195, 11855, 11725

. 17855, 15310, 15105,

11825, 9720, 9660,

15257, 11750, 6160

9770, 6120, 1035

17800, 15120, 11800

21620, 17765, 15290

15410, 11740, 9660,

17795, 15315, 11865
15120, 11740, 9645



TIME (EST)

- Copenhagen, Denmark
Bucharest, Rumania
Melbourne, Australia
Belgrade, Yugoslavia
London, England

Vatican
St. George’s, Grenada

Montreal, Canada
Athens, Greece
Peking, China

Vatican
Lisbon, Portugal
Abidjan, Ivory Coast
Berne, Switzerland
Cairo, Egypt
Brazzaville,
Congo Republic
Delhi, India
Damascus, Syria
Jerusalem, Israel
: Brussels, Belgium
Tehran, Iran
Accra, Ghana
Havana, Cuba
Hilversum, Holland

Leopoldville,
Republic of the Congo

Cairo, Egypt
Ankara, Turkey
Jerusaiem, Israel
Moscow, U.S.S.R.

Budapest, Hungary
Seoul, Korea
Belgrade, Yugoslavia

Bucharest, Rumania
Cologne, Germany
London, England

Montreal, Canada

. Ankara, Turkey
. St. George's, Grenada

September, 1962

Buenos Aires, Argentina

15165

15380, 15250, 11810
11710

15240, 11735, 9505
17810, 15310

17840, 11740
15235, 9520

17820, 15320, 11720
15345, 11720

15095, 12055, 11715,
9785, 9755, 9550

15120, 11740, 9645
17880, 11915
11820

9545, 7210

17690

15190

11955, 9690, 9635, 7235
15165

11915, 9520, 9009
15335, 11850, 9745
15105, 9660, 7024
11805

15285

11730, 9715, 6020
11755

11915
7285
9009

12010, 11965, 11790,
11730, 9740, 9680

9833, 7220, 6236
11950
9505, 7100, 6100

9570, 7195
9605, 6100

15375, 15070, 12040,
11780, 11750, 9510

15190, 11760, 9740
11730
9515

9820, 3280
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Brussels, Belgium
Budapest, Hungary
~ London, England

Tokyo, Japan
Deflhi, India
Rome, italy
Peking, China

Prague, Czechoslovakia

Moscow, U.S.S.R.

Sofia, Bulgaria

Cologne, Germany
Cap-Haitien, Haiti
Montreal, Canada

Brazzaville,
Congo Republic

Amman, Jordan
Melbourne, Australia
Bucharest, Rumania

Hilversum, Holland
Berne, Switzerfand
Stockhoim, Sweden
London, England

Lisbon, Portugal
Tokyo, Japan

Colombo, Ceylion
Monrovia, Liberia

Leopoldville,
Republic of the Congo

Cologne, Germany
Copenhagen, Denmark
Belize, British Honduras

Taipei, Taiwan
Havana, Cuba
Bucharest, Rumania

Moscow, U.S.S.R.

Buenos Aires, Argentina
Rome, Italy

9705, 9745, 6000
11910, 9833, 9770
11780, 11750, 9510,

7230

17895,15390, 15135
11895, 9765

11905, 9575

17765, 15115, 11975,
11730, 11945, 9480

15285, 11990, 9795,
9550, 7345

12030, 12010, 11870,
11820,11730, 11690,
9740, 9720, 9680, 9570

9700

9605, 6145
9770, 6120, 1035
11720, 9585
11725

9560
25735, 21540, 17870
15380, 11900, 11810,
9510, 7195, 6190
9590, 6035, 5985
11865, 9535, 6165
11805 (or 9725)

11780, 11750, 9510,
7230

9740, 6025
17755, 15195, 15105

15265
11825, 9590
11755

9640, 6100
9520
3300

15225, 11825, 9665, 6095
11875, 11840

11900, 11810, 9570
9510, 7195, 6190

15140, 11755, 11850,
11705, 9540

9690
11905, 9575




TIME (EST)

1.

2215
2215
2230

2230
223012

22301
2245
2245
2300
2315
2315

2315
2318
2330

2330

0000
0000
0015

0015
0025
0030
0030

0100
0100

0100
0100
0155

0200
0200
0200
02301

‘STATION LOCATION

Madrid, Spain
Stockholm, Sweden

Leopoldville,
Republic of the Congo

Budapest, Hungary
Moscow, U.S.S.R.

Copenhagen, Denmark
Cologne, Germany
Lisbon, Portugal
Sofia, Bulgaria

Madrid, Spain

Tokyo, Japan

Bangkok, Thailand
Berne, Switzerland
Prague, Czechoslovakia

Bucharest, Rumania

Cologne, Germany
Havana, Cuba

Brazzaville,
Congo Republic

Madrid, Spain
Cologne, Germany
Seoul, Korea
Ibadan, Nigeria

London, England

Port Moresby,
New Guinea

Buenos Aires, Argentina
Monrovia, Liberia
Freetown, Sierra Leone

Melbourne, Australia
Monrovia, Liberia
Monrovia, Liberia
Wellington, N.Z.

Not broadcast on Sundays.

2. Sundays at 0400.

3.

3
5

6.
Ua

Repeat at 0520.

. Other news every hour on the hour.
. Sundays at 0615.

Repeat at 08:0.
Tuesdays, Thursdays, and Saturdays.

NAME OR CALL

Voice of Spain
Radio Sweden
Radio Leopoldville

Radio Budapest
Radio Moscow

Radio Denmark
Voice of Germany
Voice of the V/est
Radio Sofia

Voice of Spain
Radio Japan

HSK9
Switzerland Calling
Radio Prague

Radio Bucharest

Voice of Germany
Radio Havana Cuba
Radio Brazzaville

Voice of Spain
Voice of Germany
Voice of Free Korea
Western Nigeria

Broadcasting Service

BBC—General
Overseas Service

VLTS

Argentina Calling
ELWA
Sierra Leone

Broadcasting Service

Radio Australia
ELWA

ELBC

Radio New Zealand

8. Repeated at 1830.

FREQUENCIES (kc.)

9363, 6130
11805 (or 9725)
11755

9833, 9770, 7220

12010, 11960, 11820,
11730, 9700, 9680, 9660

9520
9735, 6145
9740, 6025
9700
9363, 6130

15235, 11780, 11705,
9505

11910
11865, 9535, 6165

11990, 11745, 9795
9550, 7345

11900,11810, 9570,
9510, 7195, 6190

9640, 9575, 6100
11875, 11840

11725, 9730, 7105,
5970

9363, 6130
9735, 6145
15125, 11925
3204

11955, 9640, 9620,
9510, 7230, 6110

9520

9690
11975
3316

11710, 9570
11975, 4770
3255

11780, 6080

9. Repeated hourly through 2300.

10. Also at 2100.

11. Other news every hour through 0200.
12. Repeated every hour through 0000.

13. Tuesdays only.

14. Repeated hourly through 0200.

FREQUENCIES IN BOLD FACE INDICATE STRONG SIGNALS EASILY HEARD IN NORTH AMERICA
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§ FIRST RIG

for the “plan ahead” Novice

IF you’re a brand-new Novice, you can run down to the local radio sup-

ply house and pick up a rig easily enough, but putting your first trans-
mitter together yourself is an exciting and educational experience. Allied
Radio (100 N. Western Ave., Chicago 80, Ill.) has come up with an ideal
“first rig” kit that you can grow with. Reasonably priced at $49.95, the
Knight-Kit T-60 transmitter is designed for 80- through 6-meter operation.
Its 60 watts input power and frequency coverage make it suitable for the
Technician and General Class ham as well.

The circuit uses the triode section of a 6HF8 as a crystal oscillator and
the pentode section as a buffer and frequency-multiplier amplifier. A tuned
band-switched pi-network between the pentode section and the power
amplifier (6DQ6B) serves as a series tuned circuit for the plate of the
former and control grid of the latter. The 6HF8 multiplier provides all
the necessary frequency step-up except on 6 meters where the plate circuit
of the final acts as a doubler. Phone operation requires the use of two
tubes, a 12AX7 and a 6DR7, which provide controlled-carrier operation.
The carrier is suppressed in the absence of voice signals and increased by
the audio up to 1009 modulation.

Easy to assemble and even easier to get on the air, the T-60 performs
handsomely on 6 meters as well as on the 80- to 10-meter bands.

Packing a lot of parts in its 57 x 12” x 7” cabinet, the Knight-Kit T-60 has a neat
and uncluttered chassis. Output meter in antenna circuit indicates relative r.f. output.

LOAD PLATE
TUNE TUNE 12AX7

RELATIVE
POWER
OUTPUT
METER

PLATE
TANK
COIL

6HF8

ANT.
CONNECTOR

GROUND METER 6-METER 6DQ6B PARASITIC FUSE
TERMINAL SESN‘SII;E:\QTY CoiL CHOKE
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CB RIG DOUBLES

By ROBERT B. KUEHN
16Q0744

Simple modifications equip almost any

CB transcetver for public address work

ECENTLY, officials in a large Mid-

western city determined to install
public address equipment in their mu-
nicipal Civil Defense vehicles for use in
controlling traffic, addressing crowds,
etc. After a little thought, they came
up with a plan which was much simpler
and cheaper than you might expect.

Since the vehicles were already
Vo8
172-12a07 TO
MI
CERAMIC
MICROPHONE
= sw2
: e

TO V7 AND
V8 CATHODE
CIRCUITS

T0 V6 14
PLATE BLU
BLK
!YEL
RED
10 B+
B8 10 B+

September, 1962

TO V8 SCREEN-
GRID CIRCUIT

equipped with Johnson ‘“Messenger”
Citizens Band transceivers, it was de-
cided to modify these CB rigs slightly
and use them as p.a. amplifiers! This
proved to be an easy task, and one which
you might like to duplicate with your
own mobile CB equipment.

How It's Done. The modification re-
quires only the addition of a d.p.d.t. toggle
switch on the front panel of the trans-
ceiver and an auxiliary speaker under
the hood of the car. All normal funec-
tions of the transceiver are retained,
and throwing the toggle switch to the
“p.a.” position temporarily disables the
transmitter and connects the audio out-
put to the auxiliary speaker.

As an unexpected bonus, the output
from the receiver can also be fed into
the auxiliary speaker and heard at con-
siderably increased volume, since this
speaker will ordinarily be larger and
more efficient than the one in the trans-
ceiver itself. This means that a driver
can leave his car and still receive calls
up to several hundred feet away. The

(Continned on next page)

Adapting the Johnson '‘Messenger’”’
for p.a. service requires only the

= addition of a d.p.d.t. switch (S1).
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The following satellites, launched by
the United States and the Soviet Union,
were reported to have beacon and telem-
etry transmissions as of July 10, 1962.
The satellites are listed by their code
names, according to frequency; because
some transmit on more than one fre-
quency, they appear more than once.

Explorer VII* . ... ... 19.990 mc.
Cosmos Il (Sputnik Xil) ...... 20.005 mc.
Discoverer XXXVI ................ 20.005 mc.
Cosmos V (Sputnik XV)....... 20.008 mc.
Transit IVB ......................... 54.000 mc
Cosmos Il (Sputnik XII) ...... 90.011 mc.
Courier IB ........................... 107.970 mc.
TIROS | .....oooooiiiiiiiie 107.997 mc.
TIROS Il .......................... 108.000 mc.
Vanguard 1* ... 108.022 mc.
TIROS I .....cooiieiiiinin, 108.030 mc.
Telstar .......cccoocovvii 136.050 mc.
Transit IVA ... 136.200 mc.
TIROS IV ..o 136.230 mc.
TIROS V ..., 136.235 mc.
Ariel 136.410 mc.
Injun SR-3 ........................ 136.500 mc.
OSO | ..., 136.744 mc.
Transit {VB ........................ 136.800 mc.
TIROS IV ... 136.920 mc.
TIROS V ..., 136.922 mc.
Transit HA ... 161.990 mc.
Transit HA ......................... 215.990 mc.

*Signal may be very weak

At least six more sateliites are in orbit
and known to be transmitting. However,
these are so-called ‘‘secret’” satellites
launched by the U.S. Air Force.

If you're interested in eavesdropping
on satellites, and missed our June 1962
article on the NASA-136 converter, we
recommend that you look it up. Easy to
construct, this sensitive converter can
intercept the sateilites operating in the
136-137 mc. band.

(Continued from preceding page)
volume control in the “Messenger” quiets
the receiver output during periods when
the unit is being used for p.a. work.

As you may already know, switching
over from receive to transmit in the
“Messenger” disconnects the speaker in
the unit and grounds the cathode circuits
of tubes V7 and V8 (the crystal oscil-
lator and r.f. power amplifier, respective-
ly). Therefore, to add the p.a. pro-
vision, one side of the d.p.d.t switch (81)
is wired to preclude grounding the cath-
ode circuits, and the other side is wired
to connect the auxiliary speaker to the
secondary of output transformer T}.

Making the Modification. First, remove
the “Messenger” from its cabinet by tak-
ing out the three machine screws at the
rear. Then, a hole for mounting the
switch should be drilled in the bottom
center of the front panel (there is plenty
of room behind the panel at this point
for mounting a good-sized switch with-
out crowding).

This done, locate the terminal strip
near the front panel and the black wire
which runs from it to the cathode cir-
cuits of tubes V7 and V8 at the rear of
the set. This lead should be cut and the
two ends “spliced out” so that they are
long enough to reach the newly installed
“p.a./normal” switch. Switch SZa should
now be wired as shown.

Turning the set right side up again,
the green wire running to the speaker
should be cut and the ends spliced in a
like manner. They should then be con-
nected to switch S1b, and the lead to
the auxiliary speaker run along the in-
side of the chassis and out through one
of the several unused holes at the rear.

Now, hook up a speaker, and your
“Messenger” is ready to operate as a
CB transceiver and a mobile p.a. unit.
Incidentally, while almost any speaker
will work, it's best to use one of the
weatherproof paging units especially de-
signed for this kind of operation.

Note that the above modification refers
specifically to the Johnson ‘‘Messenger”
transceiver. There are obviously far too
many CB rigs on the market to permit
presenting detailed instructions for modi-
fying all of them in this manner. How-
ever, most of them can be rewired just as
easily and made to do double-duty as a
mobile p.a. system. -
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& Monthly
¥ Short-Wave

Report

By HANK BENNETT, W2PNA/WPE2FT
Short-Wave Editor

UP-TO-DATE SCHEDULE FOR VOA PROGRAM

VERY SUNDAY the Voice of America

broadcasts the VOA Amateur Radio
Program to all parts of the world at
various times throughout the day. The
program consists of 15 minutes devoted
to the latest ham-band ‘“gossip,” inter-
views with radio amateurs around the
globe, propagation forecasts, and dis-
cussions of the latest technical news of
interest to both hams and short-wave
listeners.

While we covered the operation of this
program thoroughly in a previous column
(December, 1961), there have been many
changes in times and frequencies—and
even stations—used since that date. Be-
cause of the great interest in the VOA
broadcasts, we feel it worthwhile to bring
our readers up to date on them.

To review briefly, the broadcasts are
all in English and are written and
voiced by Bill Leonard, W2SKE, one of
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Equipment in the listening ‘
post of Luis R. Mateo,
WPE2FJQ, includes a Na- =
tional NC-190 shown on

top of a Hallicrafters
S-77 receiver. A retired
ship operator—he spent
some 20 years at sea,

Mr. Mateo now operates
out of New York City. To
date he has 39 countries
logged, 19 verified. His
antenna is 61 feet long.
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America’s leading news commentators
and an active ham operator. Gene Kern,
W2BAK, produces the show; and the
propagation forecasts are given by Bill
Dulin, W4ETT, and George Jacobs,
W3ASK. Amateurs and SWL’s every-
where are invited to participate.

Generally speaking. the target areas
are as follows: Europe, Africa, and the
Middle East at 0230-0245; Far East and
Oceania at 0245-0300; Oceania, East and
Southeast Asia at 0345-0400; Europe,
Middle East, and Central and West
Africa at 1730-1745; and Latin America
at 2230-2245. We will not indicate the
exact target areas for each transmitter
in the schedule listing since the large
majority of our readers are in North
America and should have little difficulty
in picking up the program. All of the
times given are Eastern Standard.

Here, then, is the complete current
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schedule of the VOA Amateur Radio Pro-
gram: times when it can be heard (on
Sundays only); frequencies used; and
station call-signs or locations.

At 0230-0245: 6025 ke. (WLWO);
6080 ke. (Tangier); 6180 ke. (WDSI);
9545 ke. (Munich); 9720 ke. (Tangier);
9740, 9770 and 11,805 ke. (all WLWO);
11,875, 15,270, and 15,380 ke. (all Tan-
gier); and 17,780 ke. (Munich).

At 0245-0300: 5985, 6145, 9545, and
9700 ke. (all KNBH).

At 0345-0400: 6010 kc. (Okinawa);
6075 kc. (Honolulu); 7155, 7235, and
9615 ke. (all Okinawa) ; 9650 ke¢. (Hono-
lulu); 11,785, 11,895, 15,210, 15,250, and
15,335 ke. (all Philippines).

At 1730-1745: 1259 ke. (Courier);
3980 and 5975 kc. (both Munich); 6015

ke. (Courier); 6185 and 7205 ke.
(Thessaloniki); 7130 ke. (Courier);
9530, 11,770, 15,170, and 15,225 ke. (all
Munich); and 17,710 and 21,610 ke.
(both WLWO).

At 2230-2245: 9650 ke. {WLWO);

9750, 11,955, and 15,325 ke. (all WBOU) ;
15,270 ke. (WDSI); and 15,405 ke.
(WLWO).

The VOA has a distinctive QSL card
which program listeners can obtain by
forwarding their QSL cards and/or re-
ports to either of two addresses: Bill
Leonard, P. O. Box 29, Geneva 12, Swit-
zerland; or Amateur Radio, Box 922,
Washington 4, D.C.

Station TGQB. A recent feature of this
column was a list of short-wave stations
in Guatemala. In our June issue, one of
them, TGQB, R. Nacional, Quezaltenango,
11,700 ke., was described as “Not heard
at present; last noted, Spring, 1961.”

This comment was based on informa-
tion supplied us by a POP’tronics monitor
in Guatemala City and ‘“documented” by
a glaring absence of any other reports
on the station. Since the June issue was
published, however, many DX’ers have
written in to tell us that it is being heard.

Station TGQB is indeed back on the
air, but on a very irregular schedule, and
judging from the signal, with a low-
powered transmitter. Recent reports in-
dicate that it is on around 1230-1400
and 1515-1615 some days with frequent
ID’s and all-Spanish programming.

(Continued on page 109)

SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just foliow these simple
directions:

1 Fill out the form below. (You must be a short-
wave listener presently active in the hobby to be
eligible for a Short-Wave Certificate.)

2 Send us 10 cents in coin to cover the cost of the
certificate as well as the handling and registration

costs. If you live outside the United States and
cannot obtain U.S. coins, send either 15 cents
in Canadian currency or two international Reply
Coupons (IRC's).

3 Insert the application form, coins (or IRC’s)
and a stamped, seif-addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS
One Park Avenue, New York 16, N.Y.

(Please Print)

Bands Monitared

Signature

Ham
Cail-Area
e . Prefix
Address City Zone State
Receivers Make Model
Make Model
Principal SW

................................

Number of QSL
Cards Received
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TMhe 440 EF'oxrlix

Two-transistor
tuning fork oscillator
makes an ideal

frequency standard

S you no doubt know,

a tuning fork is a steel
instrument designed to pro-
duce a pure musical tone
of a definite pitch. But
while it’s a familiar object
in piano tuners’ tcol Kkits,
the tuning fork is seldom
used to full advantage
by electronics experiment-
ers and hobbyists.

Usually, a tuning fork is
set into vibration by strik-
ing it with a mallet; then,
its stem can be rested against
a sounding box or musical instru-
ment to amplify its output. The
disadvantage of this method, of
course, is that you have to strike the
tuning fork repeatedly in order to
keep it zoing. Furthermore, there’s
no ready way of coupling its output
into elec:ironic circuits.

The tuning fork oscillator pictured
on the following pages has no such
shortcomings. It vibrates continuous-
ly and is therefore much more useful
as a tone source or a frequency stand-
ard. Its design not only takes advan-
tage of the well-known frequency
stability and accuracy of a tuning
fork, but it also incorporates provi-
sions for feeding the signal into a
variety of equipment. Finally, the
little “440 Fork” is relatively in-
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By

FRED IPPOLITO
and

PAT BROCATO
Sylvania Electronic

Systems-Central
Sylvania Electric Products Inc.

expensive to put togethers

Since the oscillator is in-
tended primarily for tun-
ing musical instruments, it
is built around a 440-cycle
tuning fork (this frequency
corresponds to the “A”
above middle “C” on the
musical scale). But don’t
think the unit is limited to
tuning musical instruments

—it can also be used to

calibrate audio oscillators,
serve as a master oscillator

for frequency divider or multi-
plier circuits, and so on.

About the Circuit. Transistor Q1 is
conmected as a convantional common-
emitter amplifier and functions as an
audio oscillator; transistor @2, also a
common-emitter amplifier. serves as a
buffer and amplifier stage. Coils L1
and L2 are the coil-and-magnet as-
semblies removed from a pair of 2000-
ohm earphones; they act as ‘‘driver”
and ‘“pickup” coils, respectively.

When the circuit is first turned on,
current flows through coil L1, which
exerts a pull on the tuning fork, tend-
ing to set it in motion. Any move-
ment of the fork will affect the mag-
netiz field around coil L2, which, you’ll
notize, is coupled back into the base
of transistor @1 through capacitor C1.
The varying magnetic field around L2
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THE 440

results in a small output from the coil,
which is amplified by @1 and again trans-
mitted to the tuning fork through L1.
This process continues to repeat itself,
with the tuning fork vibrating at its nat-
ural frequency.

Since QI is substantially overdriven,
the waveshape at its collector is dis-
torted. However, it was found desirable
to overdrive QI in order to obtain maxi-
mum signal through LI—this tends to
set the tuning fork in motion much more
quickly when the circuit is first turned

Completed tuning fork oscillator is self-contained
and has but one control—a s.p.s.t. on/off switch.

Circuit of osclilator relies on interaction between coils L1 and L2 and tuning fork for its
of Vectorbord; numbered points on schematic (left) correspond to those on pictorial (right)

on, and it also reduces the unit’s sensi-
tivity to shock and vibration.

Capacitor €2 couples the 440-cycle
signal picked up by L2 into Q2. Due to
the close proximity of L1 and L2, a cer-
tain amount of unwanted coupling exists.
As a result, the input waveshape to Q2
is also somewhat distorted.

To correct this situation and deliver
a sine-wave signal at the output of @2,
emitter resistor R6 was not bypassed
and capacitor C3 was shunted across the
output of ©2. This arrangement reduces
@2’s gain quite a bit, but Q2 was inserted
primarily for isolation and waveshaping.

Construction Tips. As mentioned ear-
lier, coils L1 and L2 are removed from
a pair of 2000-ohm earphones.* To mod-
ify the earphone set, first unscrew the
ear caps and remove the diaphragms.
Next, unscrew the magnet and coil as-
semblies from their holders and remove
them from the headset. Save the screws
and nuts, since they’ll come in handy for

*The earphones used by the authors were pur-
chased from Olson Electronics Inc., 260 8. Forye
St., Akron 8. Ohio. Thes¢ earphones (Cat. No.
PH-6) are no longer available, but another ear-
phone set, The Calrad RH-40 (Olson Cat. No.
PH-10) can be used instead ($1.95 plus postage).
The latter phones, which have an impedance of
4000 ohms. contain a double-magnet coil and will
require the use of two mounting brackets per coil.

[ b

R
L2 £C
(SEE TEXT)
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Coils and fork are supported by
“L" brackets. Placement of other
parts isn't critical, but author also

TUNING
mounted Vectorbord on brackets. FORK

mounting the coils to their
brackets.

The three brackets which
hold the coils and the tun-
ing fork can be made from
Ig”-thick aluminum strips
bent to form an “L’; nat-
urally, the dimensions of the
brackets will depend on the
particular earphones and

Q' PRINTED-CIRCUIT BOARD

tuning fork you have select- "L" BRACKETS

ed for use in the devise.
Mount the tuning fork on
its bracket as rigidly as pos-
sible. If desired, a small
metal strip can be bent around the tun-
ing fork base, much like a cable clamp,
to facilitate attaching it to the bracket.
When mounting the coil brackets to
the chassis, be sure to make some pro-
vision for adjusting the position of the
coils relative to the tuning fork; the
easiest way to do this is to drill out slots
rather than holes. Position the coils
near the tips of the tuning fork and as
close to the fork as possible without al-
lowing the magnets to actually touch it.
None of the circuit wiring is critical
except for connecting up the leads to
coils L1 and L2; phasing is important
here to obtain oscillation. The schematic

operation. Many components are mounted on piece
and show where coils and battery should be wired in.

edity
0
=
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diagram indicates the color coding and
hookup for the coils used in the author’s
unit.

Operation. Once the oscillator has
been assembled, it’s a simple matter to
put it in operation. A high-impedance
earphone (1000 or 2000 ohms) should be
connected to the output jack for monitor-
ing the output signal while making final
adjustments. Alternatively, you can feed
the output into an oscilloscope or into
an audio amplifier and speaker.

Switch the unit on and tap the tuning
fork lightly with your finger or a pencil.
You should hear a 440-cycle signal,

(Continued on page 107)

PARTS LIST

B1—9-volt battery ( Burgess 2U6 or equivalent )

C1. C2, C4-—0.05-4f., 75-volt ceramic capacitor

C3-—0.1-pf., 75-voli ceramic capactor

J1—Open-circuit pkone jack, miniature type

L1, L2~-Coil and magnet assembly removed from
earphone—sec test

Q1, Q2--2N1265 transistor (Sylvania)

R1—220,000 ohms

R2. R5- 10,000 olems

R3—-22 ohms

R4— 100,000 o/ims

R6—1000 ohwms

S1—S.p.s.t. slide switch

1—440-cycle tuning fork

1—5%" x 3" x 218" aluminum utility box, gray
hammertone finish (Bud CU-2106-A or equiv-
alent )

Misc.—Mounting brackets for tuning fork,
L3, and L2, battery hoider; 134" x 334" sec-
tion of Vectorbord, wire. solder, hardware, etc.

All resistors
vz watt, 10%
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MOISE LIMITER

R.f. meter which doubles as S-meter is
useful in loading down your antenna for
maximum power output; r.f. gain control
prevents overloading by strong signais.

lF you're looking for a CB set that’s rated

tops for both mobile and base station
use, you will soon learn that few of the
many models on the market can fill the bill.
One set in this select group is the “Courier
1.” Priced to sell at $189.50, this transceiver
is a product of E.C.I. Electronics Communi-
cations, Inc. (325 N. Macquesten Parkway,
Mount Vernon, N.Y.). Considering all the
features the Courier 1 packs in, it's surpris-
ing that the all-chrome cabinet can be
tucked neatly away under the dash of your
car—even if it's a ‘“‘compact.”

The transmitter half of the transceiver is
limited only by FCC regulations, and the
input to the final r.f. stage was measured
by the POP’tronics staff at a full CB gallon.
More important, 1009 modulation was ob-
tained with 3.2 watts delivered to the
antenna. That’s equivalent to batting 400
in the Majors.

It is the receiver half of the Courier 1
that is chock full of features suitable for
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Twelve transmit crystals (top, left) and transmit
selector switch permit rapid channel switching.
Shielded tubes, with Nuvistor between them, are
set's r.f. amplifier and first two converters.

just about any and all CB applications and
situations. Utilizing triple-conversion with
if’s at 10.4 mc., 1505 ke., and 262 kec., and
with a front end consisting of a EF183/6EHT7
r.f. amplifier and 6CW4 Nuvistor first con-
verter, receiver sensitivity is below .25 uv.
Superhet converter noise is at a new design
low, and adjacent channel rejection is better
than 70 db down. In other words, you just
don’t hear the other guy on channel 14 when
you are tuned to a weak signal on 15. Noise
on the CB channels can be minimized, if not
eliminated, by a super-acting squelch con-
trol plus a noise limiter which knocks off
the peaks of those nerve-shattering noise
bursts.

Besides manual tuning for all 23 channels,
the Courier 1 has four fixed-tuned receive
channels, which are considered vital for
rapid-switching multi-channel communica-
tions. The main tuning dial is used as a
vernier during fixed-tuned reception to pull
in those off-frequency stations.

POPULAR ELECTRONICS
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COMPUTERS
CAN THINK

By HAROLD ARNOLD

An introduction to logic circuits and how they work

AN a computer really think? The an-
swer to that question hinges on how
we define the thinking processs. If we
agree that thinking is following a series
of programmed steps which are logically
related and which lead to a solution of
a problem, then our answer must be
“yes”—in this sense, a computer defi-
nitely can ‘“think.” However, if we de-
fine thinking as a creative process in
which ideas are conceived, then a com-
puter does not “think.”
In other words, a computer must be
“programmed” to perform each step in
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the solution of a problem, and it can only
do what its operator or programmer tells
it to do. Even so, the ability of a com-
puter is certainly nothing to sneeze at.
Although we may not know the solution
to a problem, we can decide what logical
steps should be taken to reach the solu-
tion. And if we program a computer to
perform these logical steps, it will do the
necessary ‘thinking” and ‘“crank out”
the answer for us.

Logic. To understand how a computer
can ‘‘think,”’ we must first resort to a
very simple example in logic and then
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COMPUTERS
CAN
THINK

convert our “thinking process’” into elec-
trical “hardware” that can do the think-
ing for us.

As an example of logical operation,
let’s consider the following series of
statements:

A—If I press the button
and

B—If the batteries are good
then

C—The flashlight will light.

Here we have three statements which
combine in a ‘“logical” way to produce
a conclusion that is “true.” Let us dis-
count the trivial possibilities involved,
such as either a defective button or
lamp, or other abnormal conditions, and
keep the discussion limited to these
three simple statements.

You can quickly see that the three
statements are related in such a way
that the last one is a valid conclusion
for the information given in the first
two statements. To put it another way,
if the first two statements are true, then
the third statement must be true. On
the other hand, neither the first nor sec-
ond statement alone can lead to the third
statement or logical conclusion.

To make the facts in the previous
paragraph clearer, let's restate the three
statements in the following form:

A—If it is true that
I press the button
AND
B—If it is true that
The batteries are good
THEN
C—It will be true that
The flashlight will light.

Now, if we ignore the content of the
68

three statements and. look at only the
relationships which exist between A, B,
and C, we can state the general condi-
tion that

If A is true
AND
If B is true
THEN
C is true.

The relationships linking statements
A, B, and C establish an exclusive set
of conditions which is satisfied only
when statements A and B are both true.
Therefore, if one or both statements are
false, then C must be false. Simply
stated:

If A is false
AND
If B is true
THEN
C is false.
or:
If A is true
AND
If B is false
THEN
C is false.
or:
If A is false
AND
If B is false
THEN
C is false.

Switches and Relays. In the examples
given above, it would be quite easy to
convert the verbal statements to elec-
trical signals for use in computers. Fig-
ure 1 shows two simple circuits which
can receive two statements and indicate
by means of a lighted lamp whether a
third statement is true or false. The

POPULAR ELECTRONICS



FALSE FALSE
TRUE ~ " _TRUE
RELAY RELAY
SWITCH SWITCH r 5
A 8
S, rRGES FALSE FALSE LAMP C
BATTERY —. WHEN LIT} ml‘éeu A
(A) 4 -

—— = 4
= = BATTERYI + " TRUE "~ TRUE

Fig. 1. Wiring two circuit closures in series
is the easiest way to set up an AND cir-
cuit. Switches shown in (A) and relays
controlled by switches in (B) can solve
the simple logic problem posed in text.

circuit “‘closures” occur only for ‘“‘true”
statements and are accomplished by the
closing contacts on switches in Fig. 1(A)
and relays in Fig. 1(B). Actually, com-
puters prefer faster-acting on/off switch-
ing devices such as vacuum tubes,
transistors, tunnel diodes, etc. For the
purpose of this article, however, switches
and relays are used because they are
easier to breadboard and understand
while learning.

The switch-circuit shown in Fig. 1(A)
can think for you when presented simple
problems in logic similar to the one dis-
cussed previously. When statement A
is true, switch A is closed or set to
TRUE. Likewise, when statement B is
true, switch B is set to TRUE. With
both A and B set at TRUE, lamp C lights
to indicate that conclusion C is TRUE.

In Fig. 1(B), relays have replaced
switches to do the job of lighting lamp
C. The solenoids of relays A and B are
energized by their respective switches,
and in turn close their contacts to ener-
gize lamp C.
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“AND’’ Circuit. Computer programmers
refer to the circuits in Fig. 1 as AND
circuits. That is, the two bits of infor-
mation supplied to the switches or re-
lays, A and B, must both be true in or-
der for C to be true. To see how pro-
grammers say this in simple symbolic
language, let's go back to the statement:

If A is true
AND

If B is true
THEN

C is true.

Now, let’s replace AND with the sym-
bol “x” and replace THEN with the
symbol “=." Thus, we get: A x B = C,
which simply means, “If A is true AND
if B is true, THEN C is true.” Remem-
ber, in the language of computer pro-
grammers “x” means AND and
means THEN.

*NOT" Circuit. In the case of the AND
circuit, we are concerned with things
happening together. In the NOT circuit,
however, we are dealing with something

—

Science Fair runner-up and potential
physicist Joseph Wiesenfeld (left)
shows how he used a MINIVAC 601
computer (above) made by Scientific
Development Corporation to pragram a
schedule for a model railroad system.
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that will happen if something else does
not happen. Let's return to the now fa-
miliar example concerning the switching
on of a flashlight and consider the fol-
lowing series of statements:

A—If I press the button

AND
B—If the batteries are NOT dead
THEN
C—The flashlight will light.
Symbolically, the above statements
can be stated as
AxB=2C

The line over the symbol f§) is used to
express the concept NOT in symbolic
form.

The programmed circuit representing
the verbal and symbolic statements
given above is shown in Fig. 2. Switch A
functions as it did for the operation of
the circuit in Fig. 1(A). Shown in its
normal position for the beginning of a
problem, switch A must be set to the
TRUE position to provide a circuit clos-
ure. However, switch B functions in the
circuit in the reverse of switch A. That
is, since it is wired for NOT operation,
lamp C will light only if switch A is
closed and switch B is not “closed” or
flipped from its normal position.

Mind-Reading Computer. By grouping
several AND and NOT logic circuits into
a computer that you can build, you may
make others believe that your computer
can read minds.

Say you ask a person to think of a
whole number between 0 and 7 (zero
being a whole number). It is possible,
by then asking him three “yes-no’’ ques-
tions, to determine the number he is
thinking of. Through a careful choice of
questions all but the correct answer can
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AND CIRCUIT _ _NOT CIRCUIT
{ SWITCH | | sWiTCH 1
i A 1§ i 1
! FALSE | | TRUE |
[l 1 1
t L 1
[l ] 1
BATTERY |+ : TRUE : : : (%’ARMPEC
— i u
— A 'y 1 WHEN UIT)
I H [ I
—_— L} 1

Fig. 2. Grouping of series AND and NOT logic cir-
cuits sets up a program that requires one event to
occur and another not to occur for tamp C to light.

be eliminated. The questions which pro-
vide the key to the problem are:

A—Is the number greater than 3?
B—When the number is divided by 4,
is the remainder greater than 1?
(e.g., 6 divided by 4 is 1 plus
a remainder of 2; similarly,
1 divided by 4 is zero plus
a remainder of 1.)
C—Is the number odd?

Exactly how these three questions can
find the undisclosed number is demon-
strated in the flow chart in Fig. 3. This
chart indicates each step in the decision
process and shows the sequence which
leads to the final result. To understand
how the flow chart works, pick a num-
ber from 0 to 7 and follow the chart,
starting from the top.

In the flow chart, the answer to ques-
tion A separates the possible numbers
into two groups: those greater than 3
(4, 5, 6, 7) and those not greater than
3 (0, 1, 2, 3). Then, the answer to ques-
tion B separates each of these groups
into pairs. Finally, question C deter-
mines which number in the appropriate
pair is not excluded, or, in other words,
determines the number you originally
picked.

Back to Logic. Using the symbolic lan-
guage of computer programmers, we ob-
tain the following definitions:

f_\—The number is greater than 3
A-—The number is not greater than 3
B—The remainder is greater than 1

B—The remainder is not greater
than 1

E—The number is odd
C—The number is not odd

Using these definitions, we can express
as logical operations the conditions for

POPULAR ELECTRONICS




START

A) IS NUMBER GREATER

THAN 32
YES NO
NUMBER IS NUMBER IS
456 OR 7 0,,2ZOR3
B) IS REMAINDER B) IS REMAINDER
GREATER THAN 17 GREATER THAN |7
YES NO YES NO
NUMBER IS NUMEER IS NUMBER IS NUMBER IS
6O0RT 40R S5 20R3 O ORI
IS NUHBER IS NUMBER IS NUMBER IS NUHBER
opp? opp? oop? 0oDD 7
YES YES YES YES
NUMBER NUMBER NUMBER NUMBER NUMEER NUMBER NUMBER NUHBER
IS 7 IS 6 IS5 IS 4 153 15 2 IS 1 IS0

Fig. 3. Flow chart shows each step in decision process and how it leads to solution of problem.

each number of the mind-reading opera-
tion as follows:

AxBxC=7
AxBxC=6
AxBxC=5
AxBxC—14
AxBxC=3
AxBxC=2
AxBxC=1
AxBxC=0

To program the ‘“mind-reading” prob-
lem for solutions on a computer, each of
the above equations is first connected
into a circuit representing the equation.

Fig. 4. The_circuit for solving H

AxBxC=25 :
requires a series circuit con- i
sisting of two AND circuits [
and one NOT circuit connected '
across a battery and a lamp. :

Then, these circuits must be combined
into one large circuit for a complete
program.

The circuits for the individual equa-
tions are simply combinations of the
AND and NOT circuits. For example,
the circuit representation for an answer
of 5 is shown in Fig. 4. In order to light
lamp 5, the equation tells us to set switch
A at YES, leave switch B at NO, and
set switch C at YES. No other com-
bination of switch settings will light
lamp 5.

Now, by setting up eight circuits for
each equation, and combining common
circuit elements, the computer program-

AND CIRCUIT NOT_CIRCUIT - AND CIRCUIT
SWITCH -: ,r SWITCH 1 | oswitcH |
A B 8 ' c 1
Hom No ! | MO
;. § i |
| el F I
‘BATTERY] + YES H YES 1 YES: |,
£ £ |
b ! !
v ! ' I LAMP 5
‘e Pt n—
....... T e =)
1

September, 1962




RELAY
A
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BUTTON

—A

-0 o9
BATTERY| +
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RELAY RELAY
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LAMPS

YES

|
;g {SEE
: TEXT)
Pt

-

NO

SWITCH

N
SWITCH 3o SWITCH o
A 8
—s [ —
YES q YES
q
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Fig. 5. The circuit for the solution of the ‘‘mind-reading’’ prob-
lem has the same fan-shaped appearance as the tlow chart.

.ner can set up the complete circuit for
the solution of the ‘““mind-reading” prob-
lem as shown in Fig. 5. Instead of
switches, relays are used to make the de-
sired circuit connection to the lamp
which will reveal the correct number.
Also, an ANSWER button is added to
the circuit to eliminate any false an-
swers until switches A, B, and C are set
correctly to position the relay contacts.

When answer A is “yes,” switch A is
closed and relay A is energized. Thus,
relay A, as well as relays B and C, will
be energized whenever the answer to its
corresponding question is “yes,” and de-
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energized when the answer is “no.” To
become familiar with the circuit’s opera-
tion, pick a number and follow the flow
chart in Fig. 4 while tracing the circuit
in Fig. 5. Press the ANSWER button
and the battery will be connected across
the lamp corresponding to the unknown
number.

The circuit in Fig. 5 can be bread-
boarded using multi-contact relays. Re-
lay C calls for an eight-pole double-
throw (8-p.d.t.) relay—an item seldom
carried. by electronic parts supply
houses. Instead, two four-pole double-

(Continued on page 104)
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LTHOUGH a good many automobiles
sold these days come with back-seat

speakers already installed, an even
greater number depend on auto-radio
service shops and experimenters for that
additional “music maker.” Are you think-
ing about installing such a speaker? If
you are, a little background material on
the different types of rear-speaker hook-
ups is in order.

The simplest type of rear-speaker sys-
tem (shown in Fig. 1) involves a s.p.d.t.
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switch which allows you to activate
either the front or the rear speaker—but
never both. A slightly more complex ar-
rangement (shown in Fig. 2) calls for a
special three-position switch. With this
system, you can still select either speak-
er, and you can also operate both of them
simultaneously.

Both of the switch-controlled speaker
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systems have one major disadvantage,
however—there is no way to adjust the
volume of the two speakers independent-
ly. As a result, the system shown in Fig.
3 was developed. It enables you to con-
trol the relative volume levels from each
speaker, although it doesn’t permit you
to silence either speaker completely. In
view of the latter fact, many car owners
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feel that even this system is still not
good enough.

Figure 4 shows a circuit that can
“kill” the output of either speaker and
that also permits controlling the rela-
tive sound levels of both. With the po-
tentiometer set at point A4, the front
speaker is shorted out, and full power
is applied to the rear speaker. Similarly,
with the potentiometer set at point B,
the rear speaker is shorted out and power
is applied only to the front speaker. Any
intermediate setting feeds a portion of
the output to both speakers, of course,
and you can adjust the relative level of
the two speakers by simply turning the

Typical auto radio speaker
switch is the Centralab PK300.
Once the switch is installed,
you can select either or both
af the speakers; reverse leads
to one speaker if bass seems
B weak in the “both” position.

Kits of parts for mounting and switch-
ing rear speakers are available at elec-
tronics parts distributors and mail order
houses at reasonable prices. For best re-
sults, though, check the schematic dia-
gram of your kit against Fig. 4 (above,
left) to insure that the speaker you in-

knob. stall will do the best possible job. -0~
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Solderless
Banana Plug

CONNECTING
WIRE

FROM the tiny principality of Liechtenstein comes

an unusual banana plug for experimenters.
Known as the ‘“Kaye Text Contact” (Kaye Text
Products Trust, 22 Hauptstrasse, Vaduz, Liechten-
stein), it's designed for quick insertion and release
of the connecting wire.

Instead of being attached via solder or screw,
the wire is merely wedged in place. A spring-loaded
ball riding in a conical metal casing (see photo)
constitutes the wedging mechanism. Too large to
escape from the mouth of the casing, the ball is
tightly forced against it.

To make the connection, the wire is pushed be-
tween the ball and the inner wall of the casing,
as shown. And any attempt to pull it out again
will just jam it in more tightly. There are no sharp
edges to cause accidental shearing and an extremely
good electrical connection is made.

It's not difficult to release the wire, though—when
you know how. Just insert a small screwdriver or
similar tool into the top opening, retract the ball
slightly, and slip the wire out.

—Hans F. Kutschbach
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“SIX AND TWO”

OR many people, the six- and two-
meter bands are the most logical ones

in which to begin a ham career. Novices
who want to operate on phone, for exam-
ple, can do so only on two meters. Tech-
nicians are not permitted to operate be-
low 50 mec., and so generally use “six” as
well as “two.” And even General Class
licensees spend much time here. This
month, therefore, we’'re going to survey
some of the advantages and disadvan-
tages of operating on the 50- and 144-
mc. bands.

Range. The usual objection to VHF
bands such as “six and two” is the lim-
ited range. Under present propagation
conditions, the average distance covered
per contact is under 100 miles on six
meters and under 60 miles on two meters.
Yet most six-meter operators work 20 to
30 states a year, and many of them
have worked 48 states or more.

These records are made by taking ad-
vantage of the sudden, unpredictable
changes in the VHF propagation condi-
tions which often occur. Sometimes sta-
tions up to 1200 miles away can be heard
and worked on six meters for periods
ranging from a few minutes to many
hours. Similarly, on two meters, the
normal range is frequently increased
up to ten times.

Economy. Commercially built equip-
ment for the six- and two-meter bands,
as vou'll soon see, is available for very
little money. Literally thousands of
hams are successfully operating 5-watt
transceivers purchased for less than
$50.00. Used with a good antenna, such
rigs allow you to work the “locals” with
little trouble and even provide an occa-
sional DX contact.

Speaking of antennas, it’s possible to
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® Across the
Ham Bands

By HERB S. BRIER, W9EGQ
Amateur Radio Editor

FOR THE NEWCOMER

install efficient ones for six and two in
locations whieh could not accommodate
the larger low-frequency units. A half-
wave antenna for two meters measures
only about 39”—for six meters, about
112”. And being small, these VHF anten-
nas are inexpensive to build or buy.
Equipment. Among the commercially
available equipment in the under $50
class are the *Sixer” and “Twoer” trans-
ceivers offered by the Heath Company
(Benton Harbor, Mich.) in kit form.
These units each feature a 5-watt, crys-

Priced at only $44.95, the Heath
“Twoer' transceiver kit is a com-
plete, inexpensive, 2-meter station.

Lafayette HE-35 AWX 6-meter trans-
ceiver boasts a superheterodyne re-
ceiver, is not a kit. Price, $57.50.
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NEW ARRL

PRESIDENT

Herbert Hoover, Jr., son of the former
U.S. President, has been elected Presi-
dent of the American Radio Relay
League—the well-known society of
U.S. and Canadian hams founded by
Hiram Percy Maxim in 1914 Mr.
Hoover has been interested in ham
radio since 1915, and holds the call
letters WGZH. He served as Under-
secretary of State from 1954 to 1957
and is now « consulting engineer with
offices in Los Angeles.

tal-controlled transmitter, a superregen-
erative receiver, and a built-in power
supply. Connected to a simple antenna
in an average location, their range is
5 to 10 miles; a beam antenna can in-
crease this distance two to four times.
The actual price is $44.95 for either

the six- or the two-meter model—includ-
ing microphone, but less transmitting
crystals.

For a bit more money, you can pick up
a transceiver with a superheterodyne,
rather than a superregenerative, receiv-
er. And the superhet’s greater selectiv-
ity is a big help when the band is
crowded. Two factory-wired, six-meter
transceivers with superheterodyne re.
ceivers are the “Lincoln,” from Allied
Radio (100 N. Western Ave., Chicago 80,
IlL.), and the HE-35 AWX by Lafayette
Radio (111 Jericho Turnpike, Syosset,
L.I, N.Y.). Both units have a 7-watt,
crystal-controlled transmitter and built-
in power supply, and both sell for $57.50
—complete with mike and crystal.

Still more sophisticated VHF trans-
ceivers are available from Gonset (801
S. Main St., Burbank, Calif.), manufac-
turer of the well-known “Communi-
cators.” And such companies as Heath,
Lafayette, Allied, etc., also put out trans-
ceivers at prices up to well over $300.00.

If you happen to possess a good low-
frequency ham receiver, a different ap-
proach to six- or two-meter operation
is to add a VHF converter to your re-
ceiver and obtain a separate VHF trans-
mitter. Converter prices start at around
$35.00 and transmitters start at about
$75.00.

Converting FM Units. In many areas,
there are six- and two-meter ham nets
using second-hand, commercial FM
equipment such as is employed by police
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Vern Cherwinski, WN8DFG, 1597 W. Stroop Rd., Dayton 39, Ohio, sant in this month's
prize-winning photograph. Vern ‘‘played” with hi-fi equipment and other electronic gear for
years before becoming a ham and now wishes that he had discovered amateur radio sooner.
Operating on 40 meters, he uses a Knight T-60 transmitter and a Hallicrafters S-53A receiver.
Being the manager of a photo-supply 3 . . )
store makes it easy for him to turn out i
his own photographic QSL cards.

Vern will receive a one-year subscrip-
tion to P.E. for his phcto. If you would
like to try for a similar award, send us
a picture of your station—preferably |
showing you at the controls, and include '
with your entry some information about
yourself, your equipment and your ac-
tivities. You may be one of the lucky
winners. Non-prize-winning photos will
also be published as space permits. En-
tries should be sent to Herb S. Brier,
Amateur Radio Editor, POPULAR ELEC-
TRONICS, P.O. Box 678, Gary, Indiana.
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departments, taxi companies, etc. While
the extreme range of an F'M signal is not
quite as great as that of an AM signal,
the converted FM equipment provides re-
liable, noise-free communications over
distances of 20 to 30 miles.

For more information on this subject,
we recommend a brand-new book : ‘“Wide-
Band FM for the Amateur” by James
Aagaard, K90JV, and John L. DuBois,
K96HQ. It’s available at $1.75 from
James Aagaard, ¢, Northwestern Uni-
versity Electrical Engineering Depart-
ment, 2145 Sheridan Rd., Evanston, Il
and tells exactly how to convert old Mo-
torola VHF FM equipment to ham use.
It also gives many tips on converting
similar equipment made by various other
manufacturers.

SIMPLE TVI FILTERS

If your transmitter interferes with a
nearby TV receiver every time you go
on the air, one of the simple TVI filters
described below should help take you
out of the public eye. The high-pass
filter will cope with interfering signals
in the 10-meter band and below, while
a quarter-wave stub should take care of
6- and 2-meter interference.

High-Pass Filter. The filter shown in
the schematic diagram is designed to
be installed in the feed line of a TV
receiving antenna. It will pass TV sig-
nals but attenuate signals below 30 mec.
at least 20 db.

The filter components are supported
by an “L”-shaped bracket which also
provides shielding between coils L1 and
L2 (see photo). This bracket is formed
from a 1%” x 2Y,” piece of stock alumi-
num, but the dimensions are not critical.
Two 2-lug terminal strips, one located

HIGH-PASS FILTER

4 -WAVE STUB
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on each side of the bracket, are mounted
with a single screw. And a 1%” hole
drilled near the terminal strips passes
the leads from capacitors C1 and C2.

To prepare coils L1 and L2, measure
off two 25” lengths of #18 enameled wire.
Remove approximately 14” of enamel
insulation from the center of one length
and solder on a short piece of #28 or #30
wire to serve as a center tap for L2.

From each of the 25” lengths of wire,
make a 20-turn, close-wound coil. Use
a 3{”-diameter drill shank, or any con-
venient rod having similar dimensions,
as a form. Leave a 3,” lead at each
end of each coil; hefore trimming L2's
leads, however, accurately position its
center tap by winding or unwinding a
fraction of a turn at the ends.

Mount each coil on a terminal strip,
grounding L2's center tap to the bracket
and connecting C7 and C2 as shown on
the schematic. Wire in a short length
of 300-ohm twin-lead to serve as the
filter’s output connection.

To install the filter, mount the bracket
directly on the chassis of the TV set
being interfered with (as close to the
tuner section as possible). Disconnect
the antenna lead-in at a point close to
the tuner and wire it across LI. The
filter output lead should now be wired to
the tuner in place of the disconnected
lead-in.

Quarter-Wave Stubs. Interference from
6- or 2-meter signals can often be re-
duced by connecting a quarter-wave stub
(at the interfering frequency) of 300-
ohm twin-lead across the antenna termi-
nals of the TV set. The normal connec-
tions from the TV antenna are, of course,
left undisturbed.

( Continued on page 113)
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Quarter-wave stub and high-pass filter pictured at
left are two simple devices for fighting TVI. Stub
eliminates 6- and 2-meter interference, filter is de-
signed for 10 meters and below. Circuit of filter
couldn’t be simpler, as shown in schematic above.
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Transistor
Topics

AS YOU CAN well imagine, the editors
of POPULAR ELECTRONICS—including
yours truly—receive a goodly number of
requests for “made-to-order” transistor-
ized circuits. It’s impossible for us to
comply with such requests, however,
since we don'’t have the facilities to do so.
But there are numerous sources of dia-
grams for special transistor projects
open to serious experimenters and hob-
byists. And a little time spent checking
these sources can be quite rewarding.
You may not only uncover the particular
project you're looking for, but you're
likely to run across a number of other
interesting projects as well.

Two primary sources, of course, are
back issues of POPULAR ELECTRONICS and
its sister publication, ELECTRONICS
WORLD. Back issues are on file at many
public libraries, or you can order indi-
vidual issues from our Circulation De-
partment in Chicago.* A useful “tip”:
instead of “wading through” every back
issue, try checking the “Volume Index”
issues of the magazines; as far as POP’-
tronics is concerned, these are the June
and December issues.

Other important sources of special cir-
cuits are standard books, such as Coyne’s
Transistor Circuit Handbook, Gerns-
back’s Transistor Circuits, McGraw-Hill’s
Modern Transistor Circuits, and Sams’
Transistor Circuit Manual.

In addition, many semiconductor man-
ufacturers—such as General Electric,
International Rectifier, RCA, Raytheon,
and Sylvania—issue booklets of practical
circuits featuring their products. Quite
often, these booklets include construc-
tion hints as well as circuit diagrams and

*Address your inguiry for back issues of P.E. to:
Circulation Department, PoPULAR ELECTRONICS, Ziff-
Davis Publishing Co., 434 S. Wabash Ave., Chicago

5, 1., enclosing 35 cents for each copy of issues

less than six months old, 40 cents for each copy of
older issues.
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By LOU GARNER, Semiconductor Editor

detailed parts lists. They are generally
available through local and mail-order
parts distributors at prices ranging
from 25 cents to $2.00.

Most manufacturers also publish ex-
tensive ‘“application notes” describing
tested and proven circuits. As a general
rule, these “notes” are furnished on a
“no charge’” basis, but they must be re-
quested individually in writing. Many
companies will furnish lists of currently
available publications to interested indi-
viduals or firms.

Application Notes. Abstracted from an
“application note” issued by Honeywell
Semiconductor Products (2753 Fourth
Ave. S., Minneapolis 8, Minn.), the cir-
cuit diagram in PFig. 1 shows a 5-watt
audio amplifier. (This circuit is typical
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C1, C2—100-pf., 25-wv.d.c. electrolytic capaci-
tor

C3—500-pf.. 12-w.v.d.c. electrolytic capacitor (or
two 250-uf. units in parallel)

C4—4000-uf., 25-w.vd.c. clectrolytic capacitor

C5—3000-pf.. 15-w.nv.d.c. electrolytic capacitor
(or three 1000-pf. units in parallel)

DI1—IN1227 diode

D2, D3, D4, D5—1N1217 diode

Fl—I1-amp. fuse

F2—3-amp. fuse

J1—Input jack

Li—Auto transformer (Audio Development Co.
A11649—avuilablc from ADC Products, 6405
Cambridge St., Minncapolis 26, Minn., for
$45.40, plus postage)

Q1, Q3—2N1502 transistor (Honeywell)

02—GAIC3 transistor ( Honeywell)

R1—3900-0hm, YVs-watt resistor

R2—330-0htm, 1-watt resistor

R3—4.7-0hm, 1-watt resistor

R4—270-0hm, 2-watt resistor

R5, R12—120-0hn, 2-watt resistor

R6, R9—47-0hm, Ya-watt resistor

R7—1000-0hm potcntiometer

R8—150-0lun, V4s-watt resistor

R10—220-0hm, V4-watt resistor

R11—Y45-0hm, 10-watt resistor

R13—1000-0hm, Vs-watt resistor

S1—S8.p.5.L. switch

T 1—Power transformer ( for bridge rectifier power
supply): primary, 117 volts a.c.; secondaries,
13 or 18 wolts @ 900 ma. (Stancor TP-1 or
equivalent )
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of those found in manufacturers’ litera-
ture.) The amplifier employs three pnp
transistors—two (@1 and @2) are in the
amplifier proper, while the third (Q3)
serves as a ripple filter in the power
supply, eliminating the need for a heavy
(and expensive) filter choke. In opera-
tion, Q1 acts as a driver stage, and @2,
a tetrode, as a class A power amplifier.
Choke, rather than tranformer, output
coupling is used. Designed for 117-volt
a.c. operation, the amplifier has an input
impedance of 300 ohms, an output im-
pedance of 10 ohms, and a power gain
of 12 db at 50,000 cycles.

In addition to the application note on
the audio amplifier, Honeywell has
recently issued similar ‘“notes” on a
voltage sensing switch (for battery
chargers) and a mobile power supply
(delivering 115-volt, 60-cycle a.c. at 200
watts from a 12-volt d.c. source).

Pacific Semiconductors, Inc. (14520
Aviation Blvd., Lawndale, Calif.) has
issued application notes on: “Citizens
Band Transmitters” (No. 1A); “VHF
Transistor Oscillator” (No. 2A); “A
Class C 100-Watt 10-Mc. Power Ampli-
fier” (No. 6A); *“A 20-Mc. 100-Watt
Class C Power Amplifier” (No. 7TA); “A
Class C 100-Watt 3-Mc. Power Ampli-

fier” (No. 9A); “Transistorized Relay
Drivers” (No. 1S); and ‘“Inverter De-
sign” (No. 38).

Another firm, Solid State Products,
Inc. (One Pinegree St., Salem, Mass.),
has issued a series of eight “Design
Ideas” featuring circuits for such devices
as silicon-controlled switches, Trigistors,
and Photran light-controlled semicon-
ductors.

Still other firms that have issued ex-
tensive application notes in the past in-
clude: Fairchild Semiconductor Corp.
(545 Whisman Rd., Mountain View,
Calif.) ; Motorola Semiconductor Prod-
ucts, Inc. (5005 E. McDowell Rd., Phoe-
nix, Ariz.); and Texas Instruments, Inc.
(13500 N. Central Expressway, Dallas
22, Texas).

To obtain copies of a manufacturer’s
application notes, first write to the firm
and request a list of currently available
literature. Then write them again and
ask for individual copies of specific pub-
lications. Since most firms have only
a limited number of copies available, few
—if any—will honor requests for ‘“all
your application notes and literature.”

Reader's Circuit. A number of readers
have pointed out that the “click” of an
automobile’s directional turn indicator
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delivers 5 watts at
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may be inaudible against traffic noises;
this is evidenced by the large number of
drivers who leave their direction indi-
cators flashing after they have completed
a turn. One solution is a transistorized
“beeper” which will provide an easily
heard audio tone whenever the flasher is
operating.

Reader W. J. Fisher, Jr. (Bernard
Rd., Armonk, N. Y.) has come up with a
circuit for such a device, as shown in
Fig. 2. This is essentially a modified
Hartley audio oscillator using a single
pnp transistor in the common-emitter
configuration to drive a small PM speak-
er. The components are standard and
readily available through regular sup-
pliers.

Resistors R1 and R3 are V,.watt units,
while R2 is rated at 1 watt. Capacitor
C1 is a 0.1.pf., 200-volt tubular unit;
transistor Q1 is a Type 2N107 (GE).
The output transformer, T1, has a cen-
ter-tapped 500-ohm primary winding and
a 3.2-ohm secondary (an Argonne Type
AR-119 will do very nicely). Almost any
size PM speaker can be used, although
a small (2%” to 4”) unit with a 3-4
ohm voice coil is preferred. The value of
R1 will fall somewhere between 500 and
1000 ohms, and should be determined
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Fig. 2. A handy auto acces-
sory, this audio “‘beeper” for
directional turn indicators is
built around a single trans-
istor and will operate from
either a 6- or 12-volt source.

Interior and exterior views of
reader W. J. Fisher, Jr.'s
audio ‘‘beeper’’ show the unit
mounted in plastic speaker box.

experimentally for best tone and volume
when the unit is fully wired and ready
for installation.

Since neither layout nor lead dress
is critical, you may follow whatever as-
sembly technique suits your fancy. It's
a good idea, though, to construct the
entire circuit in a small wooden, metal,
or plastic box which will also serve as
the speaker baffle. Some firms can sup-
ply small PM speakers with matching
plastic cases; such a combination would
be ideal for this project.

Once the wiring is completed, circuit
operation can be checked by temporarily
connecting a standard flashlight battery
across R3, with the positive terminal to
the emitter. Proper operation is indi-
cated by a steady tone.

After check-out, install the “beeper”’
in your car wherever it is convenient—
clamp it to the steering post, for exam-
ple, or mount it below the dash. Flexible
leads should be used for connecting the
unit to the “pulsating line” leading to
the flasher terminals, with special care
being taken to observe the indicated
d.c. polarity.

Transistorized Oscilloscopes. Some
months ago (in February 1961, to be

(Continued on page 106)
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OR THE PAST several years, hurri-

canes have battered the eastern and
gulf coasts all too frequently during the
month of September. Last year, in many
locations, a number of CB clubs with
emergency programs gave valuable as-
sistance during such periods of natural
disaster.

While it may be too late to whip up
a good emergency CB communications
setup for the hurricane season now upon
us, we have been receiving enough mail
on the subject to warrant a discussion of
such an organization for the benefit of
those clubs that have no clear-cut plans
of their own. The following setup is
based upon what some clubs have already
done, plus various ideas ‘“‘swiped” from
public safety and military sources.

A base station, designated as the mas-
ter control point, should supervise the
entire operation. Wherever possible, this
station should be in the same building
as the headquarters of police, fire, Civil
Defense, and other emergency agencies

!
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| Citizens Band

with DICK STRIPPEL, 2W1452, CB Editor

which may be involved. Second best
would be to have the base station tied in
with these organizations by direct, se-
cure telephone lines. In any event, the
full cooperation of the public service offi-
cials must be assured.

“Master control” should consist of a
transceiver plus a receiver for each of
the channels which subordinate units
use, as outlined below. In addition, it is
wise to have the station equipped to re-
ceive all local police, fire and “ham’ emer-
gency frequencies—ane receiver and one
operator per frequency.

Depending upon the area involved, the
“master control” would communicate
either directly with a group of no more
than seven mokiles, or up to four or five
subordinate control points. If subordi-
nate control units, or ‘‘area stations,”
are employed, they would communicate
directly with mobile, temporary-fixed,
and walkie-talkie units, up to about ten
in number (more than ten might prove
a hardship to the operators). The mo-

Getting off to a good start is Shoreline Chapter 1
of the Citizens Band Association of Connecticut.
The parent organization, C.B.A.C., grew up too
quickly—it boasts about 150 active members.
So, Shoreline Chapter 1, the first offshoot of the
C.B.A.C., was organized, now has 35 members,
and is still growing strong. |n May, the Chapter's
first slate of officers was elected, the club’s
newspaper was in its second issue, and various
activities were planned—in general, the wheels
of this club began to turn. One sure sign of
success was the planning of meetings during
the summer, a time of the year when weaker
CB clubs fade away.

Club officers are: (left to right. standing) Rob-
ert C. Wilcox, 1Q3%523, Secretary and Editor;
Charles Palmer, 1W3911, Treasurer; Charles
Collins, President of C.B.A.C.; and (seated)
Nelson King, 1W8078, President of Shoreline
Chapter 1. Robert A. Stevens, Sr., KBA1632,
Vice President, missed the shutler session.
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bile and walkie-talkie units should be as-
signed certain strictly designated areas,
and each should cruise an area small
enough so that any point in it can be
reached within three minutes.

To insure strict channel discipline,
each area should be on a separate chan-
nel (full duplex operation). As an exam-
ple, the “master control” might receive
on channel 1 and transmit on chan-
nel 3. “Area control #1” would transmit
to “master control” on channel 1, receive
from ‘“‘master control” on 3, and trans-
mit to mobiles on, say, channel 2, while
receiving from mobiles on channel 4.

This system allows a one-channel
“guard” between similar groups. Assum-
ing that reasonably good receivers are
used, it will prevent “horseplay’” between
like units. If your setup requires more
than one area control station, you can
use the same channels between it and
the master control station, but add chan-
nels as required to insure that mobiles
on the south side, for example, cannot
communicate directly with mobiles on
the north side.

Roll calls, initiated by ‘“master con-
trol,” should be held every hour. Under
such a system, each ‘“area control,” after
checking all of its mobiles, reports back
to ‘““master control’”” Both the master
control and area control stations should
announce the time every 15 minutes.

Mobile units should be staffed by at
least two persons; one to drive the car
and the other to operate the transceiver.
(Let’s not go whipping around town
with one hand on the wheel! As a mat-
ter of fact, many localities have laws
prohibiting the operation of a mobile
radio while driving.) A third person in
the mobile unit could assist in the actual
emergency activities, leaving one person
to man the transceiver at all times.

Basically, that’s all there is to an effec-
tive emergency CB setup. But, that's
only a small part of the story. Just how
well the organization performs depends
upon the amount of training each mem-
ber has and what duties are assigned
to him.

Tech Notes. Having trouble snaking
weak signals out of the hiss and noise?
Here are a couple of hints for you if your
units often get out to the “fringe areas”
of communication.

First, try lowering the high-frequency
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response of your receiver’s output. One
way to do this is by connecting a capaci-
tor across your set’s loudspeaker termi-
nals. It’s the simplest way, and it won't
change the frequency response of your
modulator, which might lower your set’s
modulation figure. The value of capaci-
tance you use will depend a lot on your
own preference as to how natural you
want the signal to remain. The capacitor
will cut out a lot of noise because noise
is made up of many high audio-frequen-
cy components. Try values of .05uf. and
greater. For a 3-4 ohm speaker, we per-
sonally prefer about .47uf., but the re-
ceiver characteristics and even car
acoustics also enter the picture,
Another “QRN-cutter” is the simple,
lamp-bulb audio squelch which was popu-
lar a few years ago when everyone was
using superregenerative receivers; it was
described in this magazine then (Novem-
ber 1958 issue) and was also available
commercially. Basically, the unit is a
bridge circuit (see diagram) which is in-
serted between the output transformer
and the loudspeaker of your set. Most
previously published circuits of this type
use #47 pilot bulbs, but we prefer #49's

AUDIO
QUTPUT
TRANSFORMER

i
=

TO
SEND-RECEIVE
SWITCH

CI,RI,R2 {SEE TEXT) SPKR
1

because they have a shorter “off-to-on”
time. When used to back up the squelch
already in most superregen receivers,
this circuit will follow voice at a syllabic
rate, instead of the longer word or
phrase ‘“‘rate’” which is more useful in
non-squelch-equipped receivers. The net
result is an effective “background hiss
remover’’ which allows any signal louder
than the hiss to come through at normal
volume.

The diagram shows you how to con.

(Continued on page 104)
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